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Description 

Trfll Pr ! 8 r' inVemi ° n relat6S l ° 8 SeriSS ° f benzimida2 °'e compounds having hypoglycaemic. anti-diabetic, 
anti-cataract and 5-lipoxygenase inhibitory activities, the ability to inhibit the formation of lipid peroxide and related 
activities as described in more detail hereafter and provides processes for their preparation and methods and com- 

positions for their use. 

t ' nSUii " an d su 'Ph° n y ,ure a compounds, including tolbutamide and glipizide, have been used for the treatment 
of diabetes mellitus and hyperglycaemia. More recently, it has been discovered that compounds which like those of 
the present invention, contain, inter alia, a thiazolidinedione, oxazolidinedione or related group attached via a meth- 

no^lT^T I 0 3 ^nf " e rin9 lhiS tyPe ° f 3CtiVity ' and h3Ve been P r °P° sed for the treatment of 

non-tnsulm-dependent diabetes meflitus. 

(1 ) Many thiazolidine derivatives have been reported to have hypoglycaemic activity, for example those described 
in: European Patent Publication No. 008203: European Patent Publication No. 139421: Chem Pharm Bull 30 
3580-3600 (1982) by Y. Kawamatsu etaj.; and in European Patent Publication No. 0441605. ' ~' 

m * ™T£T= 8 COntainins heter °cyclic r-ng groups are disclosed in, for example: European Patent Publication 
No. 208420: European Patent Publication No. 528734; WO 92/07850A; WO 92/07839A: European Patent Publi- 
cation No. 177353: European Patent Publication No. 306228; European Patent Publication No. 356214 J Med 
Chem. 1992, 35, 2626-2630, J.Med.Chem. 1989, 32, 421-428 and European Patent Publication 676398 (which 
was published after the first priority date of the present application). 

(3) Oxazolidine-2,4-dione compounds having hypoglycaemic activity are disclosed in, for example- WO 91/071 07A- 
and WO 92/02520A. ' 

(4) In addition, compounds containing an N-hydroxy-ureido group or a 3,5.dioxooxadiazolidin-2-ylmethyl-phen V l 
group ana having this type of activity are disclosed in WO 92/03425A. 

[0003] However, these compounds have a number of disadvantages, for example, their activity is inadequate or 
here are problems with their safety. Stronger and safer preventive and/or therapeutic agents for these diseases are 

therefore desired in practice. 

K IJ S re J ation f S h i P betw een thiazolidine derivatives and various diseases is described in the following literature- 
[0005] The effect of thiazolidine compounds on hyperglycaemia has been reported in Diabetes 32(9) 804-81 0 (1 983V 
Diabetes 371111 1549-1558 (1988): Prog. Clin. Biol. Res. 265. 177-192 (1988); Metaboiism 37^276-280 1988V 
JuTS? Z\°T 7 IS ^ (1 " 0); Arzneimi " elf ^^9 40(2 Pti), 156-162 (1 ggo^Arzneimitte.forsc- 

nung t+\J\o) . ^dj-^o/ (1990). 

f?™?! 7 He 6ffeCt ° f thiazolidine compounds on hyperlipidaemia has been reported in Diabetes 40(12) 1669-1674 
(1991); Am. J. Physiol. 267(1 Pt 1 ). E95-E101 (1994); and Diabetes 43(10). 1203-1210 (1994) 
[0007] The effect of thiazolidine compounds on impaired glucose tolerance and insulin resistance has been reported 
inArzne l mittelforschung40(2 Pt 1). 156-162 (1990): Metabolism 40(10), 1025-1230 (1991): Diabetes 43(2) 204-211 
(1994): and N. Engl. J. Med. 331(18) , 1226-1227 (1994V — ^ 
[0008] The effect of thiazolidine compounds on hypertension has been reported in Metabolism 42(1) 75-80 (1993V 
Am. J. Physiol. 265 (4 Pt 2) . R726-R732 (1 993); and Diabetes 43 (2) . 204-21 1 (1 994) 

[0009] The effect of thiazolidine compounds on cachexia has been reported in Endocrinology 135(5) 2279-2282 
(1994); and Endocrinology 136(4) , 1474-1481 (1995V 

[0010] The effect of thiazolidine compounds on nephropathy has been reported in the Journal of Japan Diabetes 
Society 38. Extra number (1995). 

[001 1] The effect of thiazolidine compounds on coronary artery diseases has been reported in Am J Physiol 265 

j4_Pt_2), R726-R732 (1993); and Hypertension 24(2), 170-175 (1994V ' 

R72 1 6-R732 0 993)' ^ thiaZ °' idine com P° unds on arteriosclerosis has been reported in Am. J. Physiol. 265(4 Pt 2) , 

[0013] In addition, a high risk of diabetic occurrence has recently been reported in normal persons who have insulin 
resistance which ,s not accompanied by impaired glucose tolerance [in other words, insulin resistant non-IGT (NGT)] 
m N. Engl. J. Med. 331118). 1226-1227 (1994). This fact suggests that an agent which can improve insulin resistance 
may be useful for the prevention of such diabetic occurrence in normal persons 

[001 4] We have now discovered that the inclusion in such compounds of certain specific bicyclic nitrogen-containing 
ring systems results in compounds of much improved activity. 

[0015] In accordance with the present invention, we have discovered a series of new chemical compounds which 
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contain a benzimidazole ring anM which may be regarded as thiazolidine and oxazolidine derivatives or as ring-opened 
derivatives thereof, at least some :>f which may be useful for the treatment and/or prophylaxis of a variety of disorders 
including one or more of: hyperlipemia, hyperglycaemia, obesity, impaired glucose tolerance (IGT) insulin resistance 
and diabetic complications, in mammals, including human beings. 
[0016] Thus, the present invention provides compounds of formula (I): 




(D 



in which: 



X represents a benzimidazolo group which is unsubstituted or is substituted by at feast one of substituents a 
defined below; 

Y represents an oxygen atom a sulphur atom: 

2 represents a group of form-' (i), (ii) : (ijj) ; (i v ) or (v): 

v™ V °v 

0 o 0 

co 00 (so 
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45 
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50 

R represents: 

a hydrogen atom; 
55 an alkyl group having from 1 to 4 carbon atoms; 

an alkoxy group having from 1 to 4 carbon atoms; 
a halogen atom; 
a hydroxy group; 
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a nitro group: 

a group of formula -NR a R b , 

in which R a and R b are the same or different and each represents a hydrogen atom, an alkyl group having 
from 1 to 8 carbon atoms, an aralkyl group having from 7 to 11 carbon atoms, the aryl moiety being unsubsti- 
tuted. a carbocyclic aryl group having from 6 to 10 carbon atoms, an aliphatic acyl group having from 1 to 11 
carbon atoms, an aryl-aliphatic acyi group in which an aliphatic acyl group having from 2 to 6 carbon atoms 
is substituted by at least one carbocyclic aryl group having from 6 to 10 carbon atoms, or an aromatic acyl 
group having from 7 to 11 carbon atoms; or 

an aralkyl group having from 7 to 11 carbon atoms, the aryl moiety being unsubstituted; and 
m represents an integer from 1 to 5; 
said substituents a are selected from: 

15 an alkyl group having from 1 to 4 carbon atoms; 

an aikoxy group having from 1 to 4 carbon atoms: 

a benzyloxy group; 

a halogen atom: 

a hydroxy group: 
20 an acetoxy group; 

an alkylthio group having from 1 to 4 carbon atoms; 

a trifluoromethyl group: 

an amino group: or 

an aralkyl group having from 7 to 11 carbon atoms, the 
25 aryl moiety being unsubstituted: 

and salts thereof. 

[0017] The invention also provides a pharmaceutical composition for the treatment or prophylaxis of insulin resist- 
ance, diabetes, hyperglycaemia, arteriosclerosis, cataracts, hyperlipaemia. obesity, impaired glucose tolerance, hy- 
30 pertension. polycystic ovary syndrome, gestational diabetes mellitus or insulin resistant non-IGT, cataracts and com- 
plications thereof, which composition comprises an effective amount of an active compound in admixture with a phar- 
maceutically acceptable carrier or diluent, in which said active compound is selected from compounds of formula (I), 
defined above, and salts thereof. 

[0018] The invention still further provides the use of compounds of formula (I), defined above, and salts thereof for 
35 the manufacture of a medicament for the treatment or prophylaxis of insulin resistance, diabetes, hyperglycaemia, 
arteriosclerosis, hyperlipaemia. obesity, impaired glucose tolerance, hypertension, polycystic ovary syndrome, gesta- 
tional diabetes mellitus or insulin resistant non-IGT, cataracts and complications thereof. 

[0019] The invention aiso provides a pharmaceutical composition for the inhibition of aldose reductase, 5-lipoxyge- 
nase or lipid peroxide, and complications thereof, which composition comprises an effective amount of an active com- 
■io pound in admixture with a pharmaceutical^ acceptable carrier or diluent, in which said active compound is selected 
from compounds of formula (I), defined above, and salts thereof. 

[0020] The invention still further provides the use of compounds of formula (I), defined above, and salts thereof for 
the manufacture of a medicament for the inhibition of aldose reductase, 5-iipoxygenase or lipid peroxide, and compli- 
cations thereof. 

-*5 [0021] The invention also provides processes for the preparation of the compounds of the present invention, which 
processes are described in more detail hereafter. 

[0022] Where X represents an unsubstituted benzimidazole group, this may be. for example, a 1 -benzimidazolyl. 
2-benzimidazolyl. 4-benzimidazolyl, 5-benzimidazolyt, 6-benzimidazolyl or 7-benzimidazoiyl group. Alternatively, X 
may represent a substituted benzimidazole group, in which case, the substitutent is one or more of substituents a, 

50 defined above and exemplified beiow. There is no restriction on the number of substituents on the group other than 
that imposed by the number of substitutable positions, i.e. 5. Hence, the possible number of substituents is from 1 to 
5. More preferably, in the case of those compounds intended for the treatment or prophylaxis of hyperglycaemia. there 
are from 1 to 3 such substituents. one substituent being most preferred. In the case of those compounds intended for 
the inhibition of lipid peroxide, we most prefer those compounds having five substituents. 

55 [0023] Where any of R. substituent a and/or substituent {3 (defined beiow) represents an alkyl group, this may be a 
straight or branched chain alkyl group having from 1 to 4 carbon atoms. Examples of such alkyl groups include the 
methyl, ethyl, propyl, isopropyl. butyl, isobutyl. sec-butyl and t-butyl groups, of which we prefer the methyl group. 
[0024] Where any of R. substituent a and/or substituent (3 (defined below) represents an aikoxy group, this may be 
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ii nas Tram 7 to 11 carbon atoms, the aryl moiety being unsubstituted The alkvi nart n f tho i 

straight or branched chain alkyl group having from 1 to 5 carbon Z^ r!* , T ! M 9r ° Up may be a 



(1) Alkyl groups which may be straight or branched chain groups having from 1 to 8 cam™ at™. f „ 

wZh"'^' ' •" h! " Pe """- ' W"* 3,3.dJ.,»yTp,„ W , ^hSS Jl^taSS?! , 3 3 P ie 
groups, ol which we prele, fto» s.raigh, o, branched chain ,i v , g ,„„ ps ha,™ torn , ,1' e ca*?; 



55 



(2) Aralkyl groups preferably having a total of from 7 to 11 carhnn atomc in tha ^ . 

ob.cyc.c * 9 , »hich may be as .Led and -^^.S J """ ar °™' iC 

(3) Aryl groups having from 6 to 1 0 carbon atoms and nrpfprahiw ft ftr m^ 

Said substituents p are selected from alkyl groups having from 1 to 4 carbon atoms aiko™ n m ,.n. h, * 
leLI 7' 9 T S " 3 " " iPhafc aC1 " 9rau|5 hav,n <> "° m 2 » 6 ««™ is subsided b» a, 

or they may be the same and both may be one of the aroucs other than h,„il n ; ,■ M T exemplified above. 
[0029] Accordingly, where R anoVor subs.ituent p represents an amino group, preferred examp.es of such am,no 
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groups include: 

{1 ) amino groups having a single alkyl substituent, i.e. R a represents a hydrogen atom and R b represents an alkyl 
group, for example the rnethylamino, ethylamino, propylamine isopropylamino, butylamino, isobutylamino, sec- 
butylamino. t-butylamino, pentylamino, 1 -methylbutylamino, 1-ethypropylamino, 2-methylbutylamino, 3-methyl- 
butylamino : 1 ,1 -dimethylpropylamino, 1 ,2-dimethylpropylamino, 2,2-dimethylpropylamtno, hexylamino, 1-methyl- 
pentylamino. 1 -ethyibutyiamino, 2-methyt pentylamino, 3-methylpentylamino, 4-methytpentylamino, 1 ,1 -dimethyl- 
butylamino. 1 ,2-dimethylbutylamino, 1 ,3-dimethylbutylamino, 2,2-dimethylbutylamino, 2,3-dimethylbutylamino, 
3.3-dimethylbutylamino, 1 ,1 ,2-trimethylpropylamino, 1 ,2,2-trimethylpropylamino, heptylamino, 1 -methylhexylami- 
no ; 1-ethylpentylamino, 1 -propylbutylamino, 3 : 3-dimethylpentylamino, octylamino, 1 -methylheptylamino, 2-ethyl- 
hexylamino and 1 : 1 ,3,3-tetramethylbutylamino groups; 

(2) amino groups having a single aralkyl substituent, i.e. R a represents a hydrogen atom and R b represents an 
aralkyl group, for example the benzylamino ! 2-phenylethyiamino, 1-phenyiethylamino, 3-phenylpropyiamino, 
2-phenylpropylamino, 1-phenylpropylamino, 4-phenylbutylamino, 1 -phenylbutytamino ; 5-phenylpentylamino, 
1-naphthyimethylamino and 2-naphthylmethylamino groups; 

(3) amino groups having a single aryl substituent, i.e. R a represents a hydrogen atom and R b represents an aryl 
group, for example the phenylamino, 1 -naphthylamino and 2-naphthyiamino groups; 

(4) amino groups having a single aliphatic acyl substituent, i.e. R a represents a hydrogen atom and R b represents 
an aliphatic acyl group, for example the formylamino, acetylamino. propionylamino, butyrylamino, isobutyrylamino, 
pivaloylamino : pentanoylamino, hexanoylamino. heptanoyiamino, octanoylamino, nonanoylamino, decanoylamino 
and undecanoylamino groups; 

(5) amino groups having a single aryl-aliphatic acyl substituent. i.e. R a represents a hydrogen atom and R b rep- 
resents an aryl-aliphatic acyl group : for example the phenylacetylamtno f 3-phenylpropionylamino, 4-phenylbutyr- 
ylamino : 5-phenylpentanoylamino : 6-phenylhexanoylamino. a-methyiphenylacetylamino and a,a-dimethylpheny- 
lacetylamino groups; 

(6) amino groups having a single aromatic acyl substituent, i.e. R a represents a hydrogen atom and R b represents 
an aromatic acyl group, for example the benzoylamino, 1-naphthoylamino and 2-naphthoylamino groups; 

(7) amino groups having two alkyl substituents. i.e. R a and R b both represent alkyl groups which may be the same 
or different, for example the dimethylamino, diethylamino. N-methyl-N-ethylamino and N-methyl-N-pentylamino 
groups: 

(8) amino groups having a single alkyl substituent and a single aralkyl substituent, i.e. R a represents an alkyl group 
and R b represents an aralkyl group, for example the N-ethyl-N-benzyla; nino. N-t-butyl-N-benzylamino and N-hexyi- 
N-benzyiamino groups; 

(9) amino groups having a single alkyl substituent and a single aryl substituent, i.e. R a represents an alkyl group 
and R b represents an aryl group, for example the N-methyl-N-phenylamino, N-ethyl-N-phenylamino and N-octyl- 
N-phenylamino groups: 

(10) amino groups having a single alkyl substituent and a single aliphatic acyl substituent, i.e. R a represents an 
alkyl group and R b represents an aliphatic acyl group, for example the N-propyl-N-acetylamino, N-pentyl-N-pro- 
pionylamino and N-ethyl-N-hexanoylamino groups; 

(11) amino groups having a single alkyl substituent and a single aryl-aliphatic acyl substituent, i.e. R a represents 
an alkyl group and R b represents an aryl-aliphatic acyl group, for example the N-ethyl-N-phenylacetylamino, N- 
isopropyl-N-(2-phenyl-propionyl)amino and N-methyl-N-(6-phenylhexanoyl)-amino groups; 

(12) amino groups having a single alkyl substituent and a single aromatic acyl substituent. i.e. R a represents an 
alkyl group and R b represents an aromatic acyl group, for example the N-methyi-N-benzoylamino, N-sec-butyl-N- 
benzoylamtno and N-heptyl-N-benzoylamino groups; 

(13) ammo groups having two aralkyl substituents. i.e. R a and R b both represent aralkyl groups which may be the 
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(1 6) amino groups having a single aralkyl substituent and a single aryl-aliphatic acvl substituent i,pa, a 

(17) amino groups having a single aralkyl substituent and a sinqle aromatic acvl suhotiment ■ o Da 

(18) amino groups having two aryl substituents ie Raanri RbK A tk rrt ^ 

(19) amino groups having a single aryl substituent and a single aliphatic acyl substituent i e Ra ™ roca » 

(20) amino groups having a single aryl substituent and a single aryl-aliphatic acvl substituent i » Pa 

(21) amino groups having a single aryl substituent and a single aromatic acyl substituent i e Ra renre CO nt c 

(22) amino groups having two aliphatic acyl substituents ie Ra and Rb hnth mnr^^ . *■ 

i?« s a ^ n l 9 Z S ,lT' n9 * Si "?L alipl,a " C 8C " s * s '""« *>« •«»«'• aromatic a C y, s u b s ,ta„, i , R. , eore . 

(27) amino groups having two aromatic acyl substituents i e Ra and Rb h ^h r^™. ♦ 
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[0030] Where substituent a represents an alkyithio group, this may be a straight or branched chain alkylthio group 
having from 1 to 4 carbon atoms, for example the methylthio, ethylthio, propylthio, isopropylthio, butylthio, isobutylthio, 
sec-butylthio and t-butylthio groups. 

[0031] Where substituent p represents an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having from 
5 1 to 4 carbon atoms, a halogen atom or a group of formula -NR a R b ; these may be as defined and exemplified above 
in relation to the corresponding group or atom represented by substituent a or substituent R. Alternatively, substituent 
(3 may be a hydroxy group, a nitro group, a phenyl group or a trifluoromethyl group. 

[0032] Where substituent a represents an aralkyl group, the aralkyl group has a total of from 7 to 1 1 carbon atoms. 
The alkyl part of the aralkyl group may be a straight or branched chain alkyl group having from 1 to 5 carbon atoms. 
10 Examples of the unsubstituted aralkyl groups include the benzyl, 2-phenylethyl, 1 -phenylethyl, 3-phenylpropyl, 2-phe- 
nylpropyL 1 -phenylpropyl, 4-phenylbutyl, 1 -phenylbutyl, 5-phenylpentyi, 1 -naphthylmethyl and 2-naphthylmethyl 
groups. 

[0033] Where the benzimidazole group represented by X has a substituent a at the 1 - and/or 2-position, the substit- 
uent a is preferably: 

15 

a straight or branched chain alkyl group having from 1 to 4 carbon atoms, or 
a straight or branched chain aralkyl group having from 7 to 11 carbon atoms. 

20 [0034] Examples of such benzimidazole groups having from 1 to 5 of substituents a include, for example, the 1 -meth- 
ylbenzimidazol-2-yl, 1-ethylbenzimidazol-2-yl : 1-propylbenzimidazol-2-yl, 1-isopropylbenzimidazol-2-yl, 1-butylbenz- 
imidazol-2-yi. 6-methoxy-1 H-benzimidazol2-yl, 5-methoxy-1 H-benzimidazol-2-yl, 6-methoxy-1 -methyl-benzimidazol- 
2-y|. 5-methoxy-1 -methylbenzimidazol-2-yl 1 -ethyl-6-methoxybenzimidaoi-2-yl, 1 -ethyi-S-methoxy-benzimidazol-^-yl, 
6-methoxy-1-propylbenzimidazol-2-yl, 5-methoxy-1 -propylbenzimidazol-2-yl, 1 -isopropyl-6-methoxybenzimidazol- 

25 2-yL 1 -isopropyl-5-methoxybenzimidazol-2-yl, 1 -isobutyl-6-methoxybenzimidazol2-yl, 1 -isobutyl-5-methoxybenzimi- 
dazoi-2-yl. 6-ethoxy-1- methylbenzimidazol-2-yl, 5-ethoxy-1 -methylbenzimidazo^-yl, 1-methyl-6-propoxybenzimida- 
zol-2-yl. 1 -methyl-5- propoxybenzimidazol-2-yl, 6-isopropoxy-1 -methylbenzimidazol-2-yl, 5-isopropoxy- 
1-methylbenzimidazol2-yl t 6-butoxy-1-methylbenzimidazoi-2-yl, 5-butoxy-1- methylbenzimidazol-2-yl, 6-isobutoxy- 
1-methylbenzimidazol-2-yl ( 5-isobutoxy-1 -methylbenzimidazol2-yl 6-sec-butoxy-1-methyibenzimidazol-2-yl, 5-sec- 

30 butoxy-1 -methyibenzimidazol-2-yl 6-t-butoxy-1 - methylbenzimidazol-2-yl, 5-t-butoxy-1 -methylbenzimidazol-2-yl, 
6-butoxy-1 -propylbenzimidazol-2-yl, 5-butoxy-1-propylbenzimidazol-2-yl : 6-benzyloxy-1 -methyl benzimidazol-2-yl, 
5-benzyloxy-1 -methylbenzimidazol-2-yl, 5-methoxy-1 ; 6-dimethylbenzimidazol-2-yl t 6-methoxy-1 ,5-dimethylbenzimi- 
dazol-2-yl. 6-bromo-5-methoxy-1 -methylbenzimidazol-2-yl, 5-bromo-6-methoxy-1-methyi-benzimidazol-2-yl, 

5- ethoxy-6-f!uoro-1-methyl-benzimidazol-2-yl. 6-ethoxy-5-fluoro-1-methyl-benzimidazol-2-yl, 5,7-difluoro-1 -methyl- 
35 benzimidazol-2-yl T 4,6-difluoro-1 -methylbenzimidazol-2-yl, 6-fluoro-1-methylbenzimidazol-2-yl, 5-fluoro-1-methylben- 

zimidazol-2-yL 5-chloro-1 ^-dimethylbenzimidazoi-a-yl, 6-chioro-1 ,5-dimethylbenzimidazol-2-yl ; 5-chloro-1 t 6-diethyl- 
benzimidazol-2-yl, 6-chloro-1 ,5-diethylbenzimidazoi-2-yl. 5-ethyl-1 -methyibenzimidazol-2-yl, 6-ethyl-1-methylbenzim- 
idazol-2-yl. 5-bromo-1 -methylbenzimidazol-2-yl, 6-bromo-1-methylbenzimidazol-2-yL 7-bromo-1 -methyl-5-trifluor- 
omethyibenzimidazol-2-yl. 4-bromo-1 -methyl-6-trifluoromethylbenzimidazoi-2-yl, 7-chloro-1 -methyl-5-trifluoromethyl- 
jc? benzimidazol-2-yl. 4-chloro-1 -methyi-6-trifluoromethylbenzimidazoi-2-yL 1 -methyl-7-trifluoromethylbenzimidazol-2-yl. 
1 -methyl-4-trifluoromethylbenzimidazol-2-yl, 1 -methyl-5-trifluoromethylbenzimidazol-2-yl, 1 -methyl-6.-trifluoromethyl- 
benzimidazol-2-yL 5-bromo-1 .6,7-trimethylbenzimidazol-2-yl t 6-bromo-1 : 4>tn'methylbenzimidazol-2-yl r 5-fluoro- 

6- chloro-1-methylbenzimidazol-2-yl, 6-fluoro*5-chloro-1-methylbenzimidazol-2-yl, 5-bromo-1 J-dimethyibenzimida- 
zol-2-yl. 6-bromo-1 ; 4-dimethylbenzimidazol-2-yl, 6-t-butyl-1 -methylbenzimidazol-2-yl 5-t-butyl-1-methylbenzimidazol- 

15 2-yL 6-hydroxy-1-methylbenzimidazol-2-yl, 5-hydroxy-1-methylbenzimidazol-2-yl, 1 7^imethyIbenzimidazol-2-yl, 
1 .4-dimethylbenzimidazol-2-yL 6,7-dichloro-1 -methylbenzimidazol-2-yl, 4.5-dichloro-1 -methylbenzimidazol-2-yl, 
5.6.7-trifluoro-1-methylbenzimidazol-2-yl. 4.5.6-trifluoro-1-methylbenzimidazol-2-yl, 5-bromo-6-benzyloxy-1 -methyl- 
benzimidazol-2-yl, 6-bromo-5-benzyloxy-1 -methylbenzimidazol-2-yl, 7-chloro-1 -methylbenzimidazol-2-yl ? 4-chloro- 
1 -methylbenzimidazol-2-yl, 6-hydroxy-1 ,5,7-trimethytbenzimidazoi-2-yl. 5-hydroxy-1 ,4 : 6-trimethylbenzimidazol-2-yl, 

so 1 -methylbenzimidazol-6-yl, 1 -ethylbenzirnidazol-6-yl, 1 -propyibenzimidazol-6-yl, 1 -isopropylbenzimidazol-6-yl, 
1-butylbenzimidzol-6-yl. 1-benzylbenzimidazol-6-yl, l-methylbenzimidazol-7-yl, 1 -ethylbenzimidazol-7-yl. 1-benzyl- 
benzimidazol-7-yl. l-methylbenzimidazol-4-yl, 1 -methylbenzimidazol-5-yi. 1 .2-dimethylbenztmidazol-6-yl. 5-hydroxy- 
1 .4.6.7-tetramethylbenzimiazol-2-yl, 1 -ethyl-5-hydroxy-4.6.7-trimethylbenzimidazol-2-yl : 1 -benzylbenzimidazol-5-yl 
and 5-acetoxy-1.4.6,7-tetramethylbenzimidazol-2-yl groups. 

55 [0035] Z reoresents a group of formula (i), (ii), (tit), (iv) or (v) : 
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— CH 2 0 — CH, 0 





0 

(iii) 



(5 



20 



— CH ? 0 

O v NH 





25 



30 



35 



6 (v) 

(iv) 

2-ylmethy, group and the N-hydroxyureidomethyl grot « ^^-^xooxadiazolidin- 
thyl, 24-dioxothiazolidin-5-ylmethyl and 2 4 -dioxooxazolidTn < 112 2,4-d,oxoth,azol,din-5-ylidenylme- 
5-ylidenylmethyl and 2A^ta^^^^T£T^ 9r ? PS ™ preferred ' ,he 2,4-dioxothiazolidin- 
thy. group being most preferred " * 9 P * be ' n9 mom Pr6,erred and the ^-tohiazoHd.n-S-ylme- 

[0037] 0, me compounds or the present invention, we prefer those compounds of formula (,) and salts thereof. ,n 

L^cirrs o&tr a,kyi 9roup havins f ™ 1 » 4 -*«■ — - ™ ^ ^ , 

* S M ° re Pfeferred C ° mp0unds °< < h * Mention are those compounds of formula („ and salts thereof, in 

SLTT 3 benZimidaZ °' e Sr ° UP ' " UnSUbStitUtSd " iS SUbStitUted ^ f ™ ^ ^ of substituents a . 
and/or 

(B2) Y represents an oxygen atom; 
and/or 

and/or 

(B4) R represents a hydrogen atom, an alkyl group havinq from 1 to 4 carhnn a , nm = „„ =i, 
1 to 4 carbon atoms or a halogen atom: 3t0ms ' an alkoxy grou P navin S 'ram 

deNne S d P ^ C (B4) COmPOUndS * ^ X * " ^ >° < B1 >■ Y * as « <*>. Z ,. as def.nec ,n ,B3). and R ,s as 

[0039] Stil, more preferred compounds of .he present invention are those compounds of formula „, and salts .hereof. 



45 



50 
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in which: 

(C1) X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents 
a. defined above: 
and/or 

(C2) Y represents an oxygen atom; 
and/or 

(C3) Z represents a 2 ; 4-dioxothiazolidin-5-ylidenylmethyl or 2,4-dioxothiazoiidin-5-ylmethyl group; 
and/or 

(C4) R represents a hydrogen atom, a methyl group, a methoxy group, an ethoxy group, a fluorine atom or a 
chlorine atom: 

and/or 

(C5) m represents an integer from 1 to 3; 

and especially compounds in which X is as defined in (C1), Y is as defined in (C2), Z is as defined in (C3), R is as 
defined in (C4) : and m is as defined in (C5). 

[0040] Still more preferred compounds of the present invention are those compounds of formula (I) and salts thereof , 
in which: 

(D1) X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents 
a", defined below; 

substituenta" represents an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having from 1 to 
4 carbon atoms, a benzyloxy group, a halogen atom, an alkylthio group having from 1 to 4 carbon atoms, a trif- 
luoromethyl group, a hydroxy group, an acetoxy group or a benzyl group: 
and/or 

(D2) Y represents an oxygen atom; 
and/or 

(D3) Z represents a 2 ! 4-dioxothiazolidin-5-ylmethyl group; 
and/or 

(D4) R represents a hydrogen atom, a methyl group or a methoxy group; 
and/or 

(D5) m represents an integer from 1 to 3; 

and especially compounds in which X is as defined in (D1), Y is as defined in (D2), Z is as defined in (D3), R is as 
defined in (D4). and m is as defined in (D5). 

[0041 ] Yet more preferred compounds of the present invention are those compounds of formula (I) and salts thereof, 
in which: 

(E1) X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents 
a"\ defined below: 

substituent a'" represents a methyl group, an ethyl group, an isopropyl group, a methoxy group, an ethoxy 
group, a propoxy group, an isopropoxy group, a benzyloxy group, a fluorine atom, a chlorine atom, a methylthio 
group, an ethylthio group, a hydroxy group, an acetoxy group or a benzyl group; 
and/or 

(E2) Y represents an oxygen atom: 
and/or 

(E3) Z represents a 2.4-dioxothiazolidin-5-ylmethyi group: 
and/or 
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(E4) R represents a hydrogen atom; 
and/or 

(E5) m represents the integer 1 or 2; 

and especially compounds in which X is as defined in (E1), Y is as defined in (E2), Z is as defined in (E3). R is as 
defined in (E4), and m is as defined in (E5). 

[0042] The most preferred compounds of the present invention are those compounds of formula (!) and salts thereof, 
in which: 



w 



(F1) X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents 
a"", defined below; 

substituent a n " represents a methyl group, a methoxy group, a hydroxy group : a benzyl group or an acetoxy 
group: 

15 and/or 

(F2) Y represents an oxygen atom; 
and/or 

20 (F3) Z represents a 2 ! 4-dioxothiazolidin-5-ylmethyl group; 

and/or 

(F4) R represents a hydrogen atom; 
and/or 



25 



(F5) m represents the integer 1 ; 



and especially compounds in which X is as defined in (F1), Y is as defined in (F2), Z is as defined in (F3). R is as 
defined in (F4), and m is as defined in (F5). 
30 [0043] The compounds of the present invention each contains a basic group in its molecule, and each can thus be 
converted to a salt with an acid by conventional methods. There is no particular restriction on the nature of such salts, 
provided that, where the resulting salts are to be used medically, these salts are pharmaceutical^ acceptable, that is 
they are not less active, or unacceptably less active t nor more toxic, or unacceptably more toxic, than the parent 
compound. However, where the resulting salt is to be used for non-medical uses. e.g. as an intermediate in the prep- 
35 aration of other compounds, even this restriction does not apply, and there is then no restriction on the nature of the 
— ^ \alts which may be formed. Examples of such salts include: salts with mineral acids, especially hydrohalic acids (such 
^as hydrofluoric acid, hydrobromic acid, hydroiodic agyd^Thydro^loric acid), nitric acid, perchloric'acid, carbonic acid, 
sulphuric acid or phosphoric acid; salts with lower alkylsulphonic acids, such as methanesuiphomc acid, trifluorometh- 
•anesulphonic acid or ethanesulphonic acid; salts with arylsuiphonic acids, such as benzenesulphonic acid or p-tolue- 
'.nesulphonic acid; salts with organic carboxylic acids, such as acetic acid, fumaric acid, tartaric acid, oxalic acid^maleic 
,acid, malic acid, succinic icid, benzoic acid, mandelic acid, ascorbic acid, lactic acid, gluconic acid or citric acid: and 
*. -salts with amino acids, such as glutamic acid or aspartic acid. We^asie xthe pharmaceut ical^ acceptable salts. 
[0044] Also, the compound of the present invention can be converted intoa salt with a base!5ycom^^ 
Examples of such salts include: salts with an alkali metal, such as sodium, potassium or lithium: salts with an alkaline 
^5 earth metal, such as barium or calcium; and salts with another metal, such as magnesium or aluminium. We prefer the 
pharmaceutical^ acceptable salts. 

[0045] The compounds .-.f formula (I) of the present invention can exist in the form of various isomers due to the 
presence of asymmetric c.rbon atoms. Thus, where Z represents a 2 : 4-dioxothiazolidin-5-ylmethyl or 2.4-dioxooxa- 
zolidin-5-ylmethyl group, the carbon atom at the 5-position is asymmetric. Although these isomers are all represented 
50 herein by a single molecular formula (I), the present invention includes both the individual, isolated isomers and mix- 
tures, including racemates. thereof and the isomers may be present in such mixtures in any proportions. Where ster- 
eospecific synthesis techniques are employed or optically active compounds are employed as starting materials, indi- 
vidual isomers may be prepared directly; on the other hand, if a mixture of isomers is prepared, the individual isomers 
may be obtained by conventional resolution techniques. Alternatively, a mixture of isomers may be employed. 
[0046] The compounds of formula (I) in which Z represents a 2 : 4-dioxothiazolidin-5-ylmethyl. 2.4-dioxothiazolidin- 
5-ylidenylmethyl, 2 ; 4-dioxooxazoiidin-5-ylmethyi or 3.5-dioxooxadiazolidin-2-yimethyl group can exist in the form of 
various tautomeric isomers as shown in the following schemes a. (3, yand o. respectively: 



55 
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Scheme r 



10 



15 



20 



25 



30 




35 

Scheme S 



45 




50 

[0047] In the above formula (!), all tautomers based thereon and mixtures of equivalent weights or non-equivalent 
weights of these tautomers are represented by one formula. Thus ; all of these isomers and mixtures of these isomers 
are included in the present invention. 

[0048] Moreover, the present invention also includes all solvates, for example hydrates, of the compounds of formula 
55 (|) and salts thereof, where the relevant compound is capable of forming a solvate. 

[0049] The invention also embraces all compounds which couid be converted in the living mammalian, for example 
human, body to a compound of formula (I) or a salt thereof by the action of the metabolism, that is so-called "pro-drugs" 
of the compounds of formula (I) and salts thereof. 
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of certain compounds of the present invention are given in the following formulae (1-1) to (I-5); 



0 



2) 



NH 

Y 



X — (CK 2 )m — Y 




(1-3) 



O NH 



T 



X~<CH 2 )m~Y-H^J 



O NH 
T 



(1-4) 
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R 

HO NH 2 



[0051] In the above formulae, the substituents are as defined in the following one of Tables 1 to 5, respectively. That 
is, Table 1 relates to formula (1-1), Table 2 relates to formula (I-2), and so on to Table 5, which relates to formula (I-5). 
In the Tables, the following abbreviations are used: 



Bu 


butyl 


/Bu 


isobutyl 


sBu 


sec-butyl 


©u 


t-butyl 


Bz 


benzyl 


Et 


ethyl 


Me 


methyl 


Pr 


propyl 


iPr 


isopropyl 
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Table 1 
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Table 1 (conU 
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Table t fcont.) 



Compound No. 


X 


Y 


m 


R 


1-17 


1 

Me 


S 


2 


H 


1-18 


1 

Me 


0 


1 


MeO 


1.1<5 
I* i y 


Me 


o 


1 


EiO 


1 


■ J 
Me 


o 


1 


CI 


1-21 


I 

Me 


0 


1 


F 


1-22 


i 

Me 


o 


1 


Me 


1-23 


i 

Me 


0 


1 


;Pr 


1-24 


1 

Me 


0 


2 


Et 
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Table 1 (cont.) 



Compound No. 




1 Y 


1 * 


• * 


1-25 


\/ N 

1 

Me 


S 


1 


CI 


1-26 


©cv 

1 

Me 


S 


1 


Me 


1-27 


(&>- 

1 

Et 


0 


1 


H 


1-28 


k 


0 


t 

4m 


H 


1-29 


1 


0 


3 


/Bu 


1-30 


©rv 

1 


0 


1 


Me 


1-31 


03- 

i 

Et 


0 


1 


MeO 


1-32 


1 

Et 


s 


1 


H 
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Table 1 (contA 
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Table 1 fconO 

5 



Compound No. 




Y 


m 


R 


1-49 


Me 


0 


1 


H 


1-50 


Me 


0 


2 


H 


1-51 


Me 


0 


3 


H 


1-52 


Me 


0 


4 


H 


1-53 


Me 


0 


5 


H 


1-54 


Me 


s - 


1 


H 


1-55 


Me 


s 


2 


H 


1-56 


MeO^^Y 
Me 


0 


1 


Me 
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Table I fcont.) 
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Table 1 (cont.) 



Compound No. 




Y 


m 


R 


1-65 


Pr 


S 


1 


H 


1-66 


/Pr 


O 


1 


H 


1-67 


/Bu 


o 


1 


H 


1-68 


/Bu 


s 


1 


H 


1-69 


Me 


o 


1 


H 


1-70 


Me 


0 


1 


MeO 


1-71 


J0O- 

EtC^-^^ 
Me 


o 


1 


CI 


1-72 


EtO-^^N 
Me 


0 


2 


H 
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Table 1 (cant.) 



Compound No. 




Y 


m 


R 


1-73 


Me 


0 


3 


H 


1-74 


Me 


S 


1 


H 


1-75 


Me 


S 


4 


Et 


1-76 


Me 


0 


1 


H 


1-77 


Me 


s 


1 


H 


1-78 


Me 


0 


1 


H 


1-79 


/PrO " 
Me 


0 


3 


H 


1-80 


Me 


0 


1 


H 
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Table 1 (conU 



1 Compound No. I X 


Y 


m 


R 


1-81 


Me 


0 


1 


H 


1-82 


Me 


O 


1 


H 


lr83 


Me 


O 


I 


H 


1-84 


Pr 


0 


1 


H 


1-85 


Me 


O 


1 


H 


1-86 


Me 


0 


1 


H 


1-87 


Me 


0 


1 


H 
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Table 1 (com.) 

5 



Compound No. 




Y 1 m | R 


1-88 


"My 

F « 

Me 


0 


1 


H 


1-89 


F Me 


0 


1 


H 


1-90 


r 1 
Me 


0 


1 

L 


1 

W 

n 


1-91 


"My 

Me 


0 


1 


H 


1-92 


" 1 
Et 


0 


1 


H 


1-93 


\/ N 
1 

Me 


0 


1 


H 


1-94 


Me 


0 


1 


H 

._ 
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Table 1 fcont.) 
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Compound No. 




Y 


m 


R 


10 


1-95 


Br M « 


O 


1 


H 


15 


1-96 




0 


I 


H 


20 




CI Me 










1-97 




0 


I 


H 


25 




CF 3 Me 








30 




Me 


o 


1 


H 


35 


1-99 


Me y , 


0 


1 


H 


40 




Me Me 








45 


1-100 


Me 


0 


1 


H 


50 


1-101 


Me Me 


o 


1 


H 



55 
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Tabic 1 (cont.) 





Compound No. 


X 


1 Y 


m 


:L*_ 


10 


1-102 


Me 


0 


1 


H 


15 


1-103 




0 


1 


H 


20 




1 

Me 










1-104 




0 


1 


H 


25 




Yi 

Me Me 








30 




jqc>~ 

ci y 

CI Me 


o 


I 


H 


35 


1-106 




0 


1 


H 


40 




F Me 








45 


1-107 


Me 


0 


1 


H 


50 


1-108 


CI Me 


0 


1 


H 
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Table 1 (cont.) 
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Compound No. | 


X 






m 


R 


10 


1-109 


HO" 


Me 


"V 

Me 


0 


1 


H 


15 


1-110 


HO" 




1 


0 


2 


H 


20 






Me 


Me 








25 


1 Ml 




Me 


'V 

Me 


0 


3 


H 


30 




HO" 


Me 


Me 


s 


1 


H 


35 


1-113 
I — t 1 J 


ho" 




'V 


o 


1 


Me 


40 






Me 


Me 








45 


1-114 


Me v 
HO X 




Me 


0 


1 


MeO 








Me 








50 


1-115 


HO"" 






0 


1 


CI 


55 






Me 


Me 
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Tabfe 1 (com.) 
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Table 1 (conU 
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Compound No. | X 




Lx_ 


1 - 


1 *■ 


7 0 


1-137 


• 


Me 


0 


1 


H 


15 


1-138 




Et 


O 


1 


H 


20 
















1-139 




-N 
*N 


0 


1 


H 


25 






Bz 








30 


1-140 




Bz 


s 


1 


H 


35 


1-141 




"N 

1 


o 


1 


H 


40 


1-142 




~N 


0 


1 


H 


45 






1 

Me 










1-143 




:> 


0 


1 


H 


50 






1 

Me 
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Table 1 (cont.) 



Compound No. 


X 


Y 


m 


R 


1-151 


Me 


S 


1 


H 


1-152 


Me 

jOcV- 


s 


2 


H 


1-153 


Me 


o 


1 


Me 


1-154 


Me 


o 


2 


Me 


1-155 


Me 

jdcV- 


0 


1 


F 


1-156 


Me 


o 


1 


CI 


1-157 


j@5- 


0 


1 


H 
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Tabtc I fcont) 



Compound No. 


X 


Y 


m 


R 


1-165 


/Bu 


S 


1 


H 


1-166 


Me 


0 


1 


H 


1-167 


Me 


0 


I 


MeO 


1-168 


Me 


0 


1 


CI 


1-169 


Me 


O 


2 


H 


1-170 


Me 


0 

M 1 


3 


H 



38 



EP 0 745 600 B1 




39 



EP 0 745 600 B1 

Table 1 (cont.) 



Compound No. I X 


Y | m 




1-177 


Me 

J0c>- 


0 


1 


H 


1-178 


Me 
1 

SuO N 


0 


1 


H 


1-179 


Me 

1 


0 


I 


H 


1-180 


Me 

1 


o 


I 


H 


1-181 


Pr 
1 


0 


1 


H 


1-182 


Me 

1 


0 


1 


H 


1-183 


Me 


0 


1 


H 
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Table I fcont) 
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Table 1 (cont.) 



Compound No. | X 


Y | m I R 


1-190 


Me 

R 1 
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1-191 


Me 
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1-192 


Me 
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1-193 


Me 

CI 
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1-194 


Me 


0 ' 
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1-195 


Me 
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0 
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H 
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Table 1 (conU 



Compound No. | X | Y 
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R 
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Me 
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0 


1 


H 


1-203 


Me 
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H 


1-204 


Me 
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1-205 


Me 
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CI 
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1-206 


Me 

HO N 
Me 
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1-207 


Me 

Me 
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2 
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Table 1 (cont.l 
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Compound No. 
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Table 1 fcont.) 
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| Compound No. 
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Table 2 
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Table 2 fcont.) 
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Compound No. 
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2-17 
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Me 
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Table 4 (com.) 



Compound No. 


X 


v 


m 


o 
i\ 


4-57 


MeO^ 


oo- 

i 

Me 


0 


1 


MeO 


4-58 


MeC^^Y 
Me 


0 


1 


F 


4-59 


MeO y 
Me 


0 


1 


CI 


4-60 




0 


1 


H 


4-61 




0 


2 


H 


4-62 




0 


1 


MeO 


4-63 


Et 


s 


1 


H 


4-64 


MeO^ 


CO- 

1 

Pr 


0 


1 


H 
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Table 4 (conO 



l Compound No. 



m R 



4-65 



MeO 




N 



N 
I 

Pr 



H 



4-66 



MeO 




N 

N 



O 



rPr 



H 



4-67 



MeO 




N 

y 

N 

I 

/Bu 



H 



4-68 



MeO 




N 



N 

I 

;'Bu 



H 



4-69 



EtO 




N 

N 
I 

Me 



H 



4-70 



EtO 




N 



N 

I 

Me 



>- 



MeO 



4-71 



EtO 




N 

N 

I 

Me 



CI 



4-72 



EtO 




> 



N 

( 

Me 



O 



H 
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Table 4 fcont.) 



Compound No. | X 


Y 


m I R | 


4-81 


Me 


0 


1 


H 


4-82 


sBvO Y 
Me 


0 


1 


H 


4-83 


Me 


o 


1 


H 


4-84 


Pr 


0 


t 
i 


IT 


4-85 


Me 


0 


1 

f 


H 


4-86 


Me 


0 


1 


H 


4-87 


Me 


0 


1 


H 
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Table 4 (cont.) 



Compound No. | X | Y 


m 


R 


4-88 


r 1 
Me 


0 


1 


H 


4-89 


p Me 


0 


I 


H 


4-90 


t 1 

Me 


0 


1 


H 


4-91 


Me 


0 


1 


H 


4-92 


Et 


0 


I 


H 


4-93 


1 

Me 


0 


I 


H " 


4-94 


Me 


0 


1 


H 
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Table 4 (confc) 





J Compound No. 


1 x 


1 v 




1 -R 


10 


4-95 


T i 

Br Me 


0 


■ — — 

] 


H 


15 


4-96 


T 1 


0 


1 


H 


20 




Cl Me 








25 


4-97 


CF 3 Me 


0 


1 


H 


30 


4-98 


„J©c>- 

CF 3 ^ N 
Me 


0 


1 


H 


35 


4-99 


Me Y 


0 


1 


H 


40 




Me Me 




! 




45 


4-100 


1 

Me 


r\ 
\J 


1 


H 


50 


4-101 




0 


1 

i 


H 


55 




Me Me 
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Table 4 fcont.) 



Compound No 




Y 


m 


R 


4-102 


J0O- 

Me 


O 


1 


H 


4-103 


i 

Me 


O 


I 


H 


4-104 


n- 

Me Me 


O 


1 


H 


4-105 


ri Me 


0 


1 


H 


4-106 


v ivie 


0 


1 


H 


4-107 


Me 


0 


1 


H . 


4-108 


Cl Me 




0 


1 


H 
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Table 4 (cont.l 

5 





Compound No. | 


X 




1 Y 


1 m 


R 


10 


4-109 


Me^. 
HO" 


3D 

T 

Me 


Me 


0 


1 


H 


15 
20 


4-110 


HO' 


T 

Me 


Me 


0 


2 


H 


25 


4-111 


Me N 
HO'' 


Me 


i 

Me 


0 


3 


H 


30 
35 


4-112 


HO^ 


I 

Me 


— N 

y — . 

Me 


s 


I 


H 


40 


4-113 


HO^ 


fir 

T 

Me 


Me 


o 


1 


Me 


45 


4-114 


HO'' 


Me 


I 

Me 


0 


I 


MeO 


50 
55 


4-115 


HO"' 


Me 


-N 
"N 

t 

Me 


0 


1 


CI 
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Table 4 (cont.) 



Compound No. 




Y 


m 


R 


4-123 


1 

Me 


0 


I 


MeO 


4-124 


1 

Me 


O 


1 


CI 


4-125 


t 

Me 


S 


1 


H 


4-126 


i 

Me 


s 


3 


H 


4-127 


N 
1 

Et 


0 


1 


H 


4-123 


M 

1 

Et 


s 


I 


H 


4-129 


1 

Pr 


0 


1 


H 
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Table 4 (conU 



5 


Compound No. 


:l s 


Y 


m 


1 * 


10 


4-137 


i Me 


0 


1 


H 


15 


4*138 


1 Et 


O 


1 


H 


20 














4-139 


0 


1 


H 


25 




i Bz 








30 


4-140 


1 Bz 


S 


1 


H 


35 


4-I4I 


i 


0 


1 


H 


40 


4-142 


00 


o 


1 


H 












45 




1 

Me 










4-143 




o 


1 


H 


50 




1 

Me 











55 
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Table 4 (cont) 



I Compound No. 


X 


Y 


m j R 


4-144 


i 

Me 


0 


1 


H 


4-145 


Me 


S 


1 


H 


4-146 


MeO 


Me 


0 


1 


H 


4-147 


Me 


0 


2 


H 


4-148 


Me 


0 


3 


H 


4-149 


Me 


0 


4 


H 


4-150 


j® 


Me 


0 


5 


H 



137 



EP 0 745 600 B1 

Table 4 (cont.) 



Compound No. 


X 


Y 


m 


R 


4-151 


Me 


S 

• 


1 


H 


4-152 


j Me 


S 


2 


H 


4-153 


Me 


0 


1 


Me 


4-154 


Me 


0 


2 


Me 


4-155 


Me 


0 


1 


F 


4-156 


Me 


0 


1 


CI 


4-157 


i 


0 


1 


H 
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Table 4 (cont.) 



Compound No. 


X 


Y 


m 


R 


4-158 




0 


2 


H 


4-159 


MCU 


0 


1 


MeO 


4-160 


MeO 1 


s 


1 


H 


4-161 


MeO v 


o 


1 


H 


4-162 


Mew 


s 


1 


H 


4-163 


iPr 

MeCr^^ N 


0 


1 


H 


4-164 


iBu 
1 

joc>- 

MeO^ Sv ^~ N 


0 


1 


H 
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Table 4 (conU 



Compound No. | X 


Y m 


R 


4-165 


7Bu 

rfVV 


S 

i 


1 


H 


4-166 


Me 


0 


1 


H 


4-167 


Me 


0 


. 1 


MeO 


4-168 


Me 


0 


I 


CI 


4-169 


Me 


0 


2 


H 


4-170 


Me 

EtO N 


0 


3 


H 
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Table 4 fcont.l 

5 



Compound No. f X 


Y | m 


R 


4-177 


Me 

1 


0 


1 


H 


4-178 


Me 

1 

^■■N^ XT 


0 


I 


H 


4-179 


Me 

I 


0 


1 


H 


4-180 


Me 

1 


O 


1 


H 


4-181 


Pr 

1 

>V XT 


O 


1 


H 


4-182 


Me 
1 


O 


1 


H 


4-183 


Me 


0 


1 


H 
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Table 4 (cont.) 



5 


Compound No. 


x 


Y 


m 


R 


10 


4-190 


Me 


0 


1 


H 


15 
20 


4-191 


Me 

job- 


O 


1 


H 


25 


4-192 


Me 


O 


1 


H 


30 
35 


4-193 


Me 


0 


1 


H 


40 


4-194 


Me 


o 


I 


H 












45 




CF3 








50 
55 


4-195 


Me 


0 


1 


H 
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Table 4 (cont.) 



Compound No. X 


Y 


m | R 


4-196 


Me 

Me y 

Me 


0 


1 


H 


4-197 


Me 

F Y5rV 


0 


1 


H 


4-198 


IT i 

Me Me 


0 


2 


H 


4-199 


Me 


0 


1 


H 


4-200 


Me 


0 


1 


H 

• 


4-201 


Me 

Me 


0 


1 


H 
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Table 4 fcont.) 
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Table 4 (cont.) 



Compound No. 


X 


Y m | R 


4-208 


Me 

Me 


O 


3 


H 


4-209 


Me 

Me 


S 


1 


H 


4-210 


Me 

Me 


O 


1 


Me 


4-211 


Me 

HO^Y^ N 
Me 


0 


1 


MeO 


4-212 


Me 

Me 


0 


1 


CI 


4-213 


Me 


0 


1 


H 
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Table 4 (conO 



Compound No. ( X | Y | m 


R 


4-230 


Bz 


0 


3 


H 


4-231 


Bz 

| 


s 


1 


H 


4-232 


Me 


0 


1 


H 


4-233 


Et 


0 


1 


H 


4-234 


Bz 


0 


1 


H 


4-235 


Bz 

1 


s 


1 


H 


4-236 


Me 


0 


1 


H 
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Table 5 fcont.) 



5 


Compound No. 




Y 


m 




10 


5-9 


1 

H 


0 


1 


Me 


15 


5-10 


1 

H 


S 


1 


MeO 


20 


5-11 


! 


0 


1 


H 






Me 










5-12 




0 


2 


H 


30 




I 

Me 










5-13 




o 


3 


H 


35 




1 

Me 








40 


5-14 


1 

Me 


o 


4 


H 

- 


45 


5-15 


1 

Me 


0 


5 


H 


50 


5-16 


00- 


s 


1 


H 


55 




1 

Me 
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Table 5 (conQ 



j Compound No. 




I Y 


I ■ 


.Ljl_ 


5-33 


I 


S 


1 


PrO 


5-34 


I 


S 


1 


Me 


5-35 


i 


0 


1 


H 


5-36 


I 


0 


3 


H 


5-37 


I 


0 


1 


F 


5-38 


ay 

i 


s 

I 


1 


H 


5-39 


i 

/Pr 


0 


1 


H 


5-40 


I 

/Pr 


0 


2 


H 
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Table 5 (cont.) 



5 


Compound No. 




Y 




R 


10 


5-41 


W 


S 


1 


H 


15 


5-42 


1 

iPr 


S 


5 


CI 


20 


5-43 




i 

0 


1 


H 


25 




1 

Bu 










5-44 




0 


4 


H 


30 




i 

Bu 








35 


5-45 


1 

Bu 


s 


1 


H 


40 


5-46 


H 


0 


1 


H 

- 


45 


5-47 




0 


3 


H 


50 


5-48 


MeO N 


s 


1 


H 


55 




H 
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Table S fcont.) 



Compound No. | X 


Y | m 


R 




XX ^ 

Me 


o 


1 


H 




XX ^ 

Me 


V 




H 


5-51 


XX ^ 

Me 


0 


3 


H 


5-52 


Me 


0 


4 


H 


5-53 


xx^ 

Me 


0 


5 


H 


CCA 

5-54 


XX ^ 

Me 


c 


i 
1 


H 


5-55 


Me 


s 


2 


H 


5-56 


Me 


0 


1 


Me 
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Table 5 (cont.) 
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TabieS (cont) 



| Compound No. | X 


Y | m 


R 


5-65 


Pr 


S 


1 


H 


5-66 


/Pr 


0 


1 


H 


5-67 


/Bu 


0 


1 


H 


5-68 


/Bu 


s 


1 


H 


5-69 


Me 


0 


1 


H 


5-70 


Me 


0 


1 


MeO 


5-71 


Me 


0 


1 


CI 


5-72 


Me 


0 


2 

1 


H 
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Table 5 (cont.) 



Compound No. 




Y 


m 


R 


5-73 


Me 


0 


3 


H 


5-74 


caSJ i 

Me 


S 


1 


H 


5-75 


J00- 

EtO — j 
Me 


s 


4 


Et 


5-76 


PrO ^ 
Me 


0 


1 


H 


5-77 


r rtj ^ | 

Me 


s 


1 


H 


5-78 


Me 


0 


1 


H 


5-79 


J0CV- 

I 

Me 


0 


3 


H 


5-80 


Me 


0 


I 

i 

i 


H 
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Table 5 fcont.) 



Compound No. | X 


Y 


m 


R 


5-81 


Me 


0 


1 


H 


5-82 


JOO- 

Me 


0 


1 


H 


5-83 


Me 


0 


1 


H 


5-84 


Pr 


0 


1 


H 


5-85 


Me 


0 


I 

1 

1 


H 


5-86 


1 

Me 


0 


. 1 


H 


5-87 


Me 


0 


1 


H 
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Table 5 (conU 



Compound No. 




Y | m 


R 


5-88 


F 1 

Me 


0 


1 


H 


5-89 


F Me 


0 


1 


H 


5-90 


-s^^S N 
F 1 
Me 


o 


1 


H 


5-91 


Me^^^Y 
Me 


0 


1 


H 


5-92 


Et 


0 


1 


H 


5-93 


N 

1 

Me 


0 


1 


H 


5-94 


Me 


o 


1 


H 
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Table 5 (com.) 



Compound No. 


X 


Y 


m 


R 


5-95 


Br Me 


0 


1 


H 


5-96 


CI Me 


0 


1 


H 


5-97 


CF 3 Me 


0 


1 


H 


5-98 


Me 


0 


l 


H 


5-99 


Me Me 


0 


1 


H 


5-100 


Me 


0 


1 


H 


5-101 


Me ^e 


0 


1 

! 


H 
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Table 5 (conQ 

5 





Compound No. 


X 


Y 


m 


R 


10 


5-102 


XT 

Me 


O 


1 


H 


15 


5-103 




O 


1 


H 


20 




1 

Me 










5-104 


do- 


O 


1 


H 


25 




Me Me 








30 


5-105 


a M « 


O 


1 


H 


35 


CI CiK 

J 1 uo 






i 

X 


u 


40 




F Me 








45 


5-107 


Me 


0 


1 


H 












50 


5-108 


CI Me 


o 


1 


H 



55 
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Table Sfcont) 



Compound No. I X 


Y 


m 


R 


5-109 


HO >p y 
Me Me 


0 


1 


H 


5-110 


HO y 
Me Me 


0 


2 


H 


5-111 


HO^^T^ n 
Me Me 


0 


3 


H 


5-112 


ho Y 

Me Me 


S 


1 


H 


5-113 


HO N 
Me Me 


0 


1 


Me 


5-114 


HO y Y 
Me Me 


0 


1 


MeO 


5-115 


Me Me 


0 


1 


CI 
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Table 5 fcont.) 



Compound No. | X 


Y 


m 


R 


5-137 


1 Me 


0 


1 


H 


5-138 




0 


I 


H 


5-139 


w 

1 Bz 


0 


1 


H 


5-140 


w 

1 Bz 


S 


1 


H 


5-141 




0 


1 


H 


5-142 


i 

Me 


0 


1 


H 


5-143 


Me 


0 


1 


H 
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Table 5 (cont) 

5 



I Compound No. | X 


Y 


m 


R 


< 1 A A 


Me 


0 


1 


H 


5-145 


Me 


S 


1 


H 


5-146 


Me 

i 

MeO-^-^N 


o 


1 


H 


5-147 


Me 

1 

XT 

MeO^^N 


0 


2 


H 


5-148 


Me 

1 


o 


3 


H 


5-149 


Me 


0 


4 


H 


5-150 


Me 


o 


5 


H 
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Table 5 (com.) 



Compound No. 


X 


Y 


m 


R 


5-151 


Me 

MeO w 


S 


1 


H 


5-152 


Me 

MeO N 


S 


2 


H 


5-153 


Me 

MeO^^ N 


0 


I 


Me 


5-154 


Me 

MeO N 


0 


2 


Me 


5-155 


Me 

MeO N 


0 


1 


F 


5-156 


Me 

ivietj 


0 


1 


CI 


5-157 


MeO-^^^ 


0 

! 


1 


H 
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Table 5 (cont.) 



Compound No. | X | Y | m 


R 


5-158 


Et 

1 


0 

« 


2 


H 


5-159 


Et 

1 


0 

1 


1 


MeO 


5-160 


Et 

1 


s 


1 


H 


5-161 


Pr 

1 


0 


1 


H 


5-162 


Pr 

i 


s 


1 


H 


5-163 


/Pr 

1 

jOc>~ 


0 


1 


H 


5-164 


/Bu 


0 


1 


H 
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Table 5 (cont.) 
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Table 5 (cont.) 
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Table S fcont.) 



Compound No. 


X Y m 1 R 


5-177 


Me 


0 


1 


H 


5-178 


Me 


0 


1 


H 


5-179 


Me 


0 


1 


H 


5-180 


Me 


0 


1 


H 


5-181 


Pr 


0 


1 


H 


5-182 


Me 


0 


1 


H 


5.183 


Me 


0 


1 


H 
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Table 5 (conO 

5 





Compound No. 


1 * 


Y 






10 


5-184 


Me 


O 


1 


H 


15 
20 


5-185 


Me 


0 


1 


H 


25 


5-186 


Me 


o 


1 


H 


30 




F 








35 


5-187 


Me 


o 


1 


H 


40 


5-188 


Me 


0 


I 


H - 


45 












50 


5-189 




o 


I 


H 



55 
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Table S (cont.l 



Compound No. | X Y 


m 


R 


5-190 


Me 


0 


1 


H 


5-191 


Me 

Br ^ 


0 


1 


H 


5-192 


Me 


0 


1 


H 


5-193 


Me 

CI 


0 


1 


H 


5-194 


Me 

CF 3 


0 


1 


H 


5-195 


Me 

jd3~ 


0 


1 


H 
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Table 5 fcont) 



Compound No. | X 


Y m 


R 1 


5-196 


Me 

Me-^y^ N 
Me 


0 


1 


H 


5-197 


Me 


0 


1 


H 


5-198 


Me Me 


O 


2 


H 


5-199 


Me 
1 

JDO- 


0 


1 


H 


5-200 


Me 


O 


1 


H 


5-201 


Me 
1 

Me 


O 


1 


H 
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Table 5 fconU 



Compound No. 


X 


Y 


m | R 


5-202 


Me 

CI 


O 


1 


H 


5-203 


Me 

F 


0 


1 


H 


5-204 


Me 


O 


1 


H 


5-205 


Me 

i 


O 


1 


H 


5-206 


Me 

Me 


0 


1 


H 


5-207 


Me 

Me 


0 


2 


H 
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Table 5 fcont.) 



I Compound No. | X | Y | m 


R 


5-208 


Me 

HU >p 
Me 


o 


3 


H 


5-209 


Me 

HO - N 
Me 


s 


1 


H 


5-210 


Me 

HO w 
Me 


o 


1 


Me 


5-211 


Me 

HO 1 

Me 


o 


1 


MeO 


5-212 


Me 

HO^S^N 
Me 


o 


1 


a 


5-213 


Me 


o 


1 


H 
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TableSfconU 




181 



EP 0 745 600 B1 




182 



EP 0 745 600 B1 
Table 5 (conU 



Compound No. 


X 


Y 


m 


R 


5-230 


Bz 


0 


3 


H 


5-231 


Bz 


S 


1 


H 


5-232 


Me 


0 


1 


H 


5-233 




0 


1 


H 


. 5-234 


Bz 


0 


1 


H 


5-235 


Bz 

I 


s 


1 


H 


5-236 


Me 


0 


I 


H 

; 
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[0052] Of the compounds listed above, we particularly prefer the following, that is to say Compounds No. 1-11, 1-19, 
1-18, 1-22. 1-27, 1-49, 1-50, 1-54, 1-56, 1-98. 1-100, 1-109, 1-129. 1-146, 1-155, 1-156, 1-229, 1-237, 1-238, 1-247, 
1-250, 2-11 . 2-49. 2-146, 2-229, 2-237. 2-250. 3-11 , 3-49, 3-146, 3-229. 3-237, 3-250, 4-11 : 4-49. 4-146. 4-229, 4-237, 
4-250, 5-11. 5-49, 5-146, 5-229, 5-237 and 5-250. of which Compounds No. 1 -11 , 1-16, 1-1 8, 1-22, 1-27, 1-49, 1-50, 
5 1-54, 1-56. 1-98. 1-100. 1 -1 09, 1 -129, 1 -146, 1-229, 1-237. 1 -238. 1 -247, 1 -250, 2-1 1 , 2-49, 2-146, 2-229. 2-237, 2-250, 
3-11, 3-49. 3-146, 3-229, 3-237and 3-250 are more preferred. Still more preferred compounds are Compounds No. 
1-11, 1-16. 1-27, 1-49. 1-50, 1-54, 1-98, 1-100, 1-109. 1-129, 1-146, 1-229, 1-237, 1-238 and 1-250. 
[0053] The most preferred compounds are Compounds No.: 

10 1-11. 5-[4-(1 -Methylbenzimidazol-2-yimethoxy)benzyl]-thiazoiidine-2.4-dione; 

1 -49. 5-[4-{6-Methoxy-1 -methylbenzimidazol-2-yl-methoxy)benzyl] thiazolidine-2,4-dione; 

1-146. 5-[4-(5-Methoxy-l-methylbenzimidazol-2-yl-methoxy)benzyi]thiazolidine-2,4-dione: 

15 

1-229. 5-[4-(1-Benzylbenzimidazol-5-ylmethoxy)benzyi]-thiazciidtne-2.4-dtone; 

1 -237. 5-[4-(5-Hydroxy-1 ,4 I 6,7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione: and 
20 1 -250. 5-[4-(5-Acetoxy-1 ,4.6,7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione; 

and pharmaceutically acceptable salts thereof. 

[0054] The compounds of the present invention may be prepared by a variety of processes well known in the art for 
the preparation of compounds of this general type. For example they may be prepared by the following Reaction 
25 Schemes A. B, C, D and E: 

Reaction Scheme A 

[0055] This reaction scheme provides for the preparation of compounds of formula (I) in which Z represents any of 
30 the groups of formula (i), (ii), (iii) and (iv), that is to say compounds of formula (la). 
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Reaction Scheme A 



X-KCH^i-COOR' 



Step Al 



reduction 



X-<CH 2 ) m -OH 
(HI) 



Step A2 



Mitsunobu reaction 
R 



HY 




(V) 



(IV) 



Step A3 



acid or catalytic 
hydrogenation 



da) 




[0056] In the above formulae: 

X ; Y, R and m are as defined above; 

FT represents an alkyl group having from 1 to 5 carbon atoms, which may be a straight or branched chain group, 
for example any of those alkyl groups having from 1 to 5 carbon atoms and included in the examples of groups 
which may be represented by R a and R b above, and especially a methyl, ethyl or butyl group; 

Z' represents a group of formula (i') : (ii'). (in') or (iv') : 
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(iff) (iV) 



(in which Ph represents the phenyl group); and 
Z u represents a group of formula (ii), (iii) or (iv) : as defined above. 
Step A1 

[0057] In Step A1 of this reaction scheme, a compound of formula (III) is prepared by reducing a compound of formula 
(II). 

[0058} The reaction is conveniently carried out by reduction using a reducing agent. 

[0059] There is no particular restriction on the nature of the reducing agents which may be employed in this reaction, 
and any reducing agent conventionally employed in reactions of this type may equally be employed-here. Examples 
of suitable reducing agents include metal hydrides, such as lithium borohydride. sodium borohydride. sodium cy- 
anoborohydride. lithium aluminium hydride and diisopropylaluminium hydride. 

[0060] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 
carbons such as benzene, toluene, xylene, hexane or heptane: ethers such as diethyl ether, tetrahydrofuran or dioxane: 
amides such as dimethylformamide. dimethyiacetamide orhexamethylphosphorictriamide: alcohols such as methanol, 
ethanol or isopropanol; and mixtures of any two or more of these solvents. 

[0061] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from that of ice- 
cooling to heating, e.g. to the reflux temperature of the reaction medium, preferably with ice-cooling or at about room 
temperature. The time required for the reaction may also vary widely, depending on many factors, notably the reaction 
temperature and the nature of the reagents, especially the reducing agent, and solvent employed. However, provided 
that the reaction is effected under the preferred conditions outlined above, a period of from 0.5 hour to several days 
will usually suffice. 

[0062] The reaction is preferably carried out in an alcohol or in a mixture of one or more alcohols and one or more 
other organic solvents, in the presence of lithium borohydride. at a temperature of from room temperature to the reflux 
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temperature of the reaction mixture and for a period of from 1 hour to 1 day; or in a hydrocarbon or an ether in the 
presence of lithium aluminium hydride or diisobutylaluminium hydride with cooling or heating for a period of from 1 to 
10 hours. 



[0063] In Step A2, a compound of formula (V) is prepared by reacting together a compound of formula (III), prepared 
as described in Step Al, and a compound of formula (IV) using the Mitsunobu reaction [0 Mitsunobu* Synthesis 1 
(1981)]. 

10 [0064] The reaction is usually carried out in a solvent in the presence of at least one azo compound and at least one 
phosphine. 

[0065] There is no particular restriction on the nature of the azo compounds which may be used ; and any azo com- 
pounds commonly used in this type of reaction may equally be employed here used. Examples of such azo compounds 
include diethyl azodicarboxylate and 1 : t-(azodicarbonyl)dipiperidine. There is likewise no particular restriction on the 
*5 nature of the phosphines which may be used, and examples include triphenylphosphine and tributylphosphine. 

[0066] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 
carbons, such as benzene, toluene, xylene, hexane or heptane; halogenated hydrocarbons, such as chloroform, metri- 
cs yiene chloride or 1 ,2-dichloroethane; ethers, such as diethyl ether, tetrahydrofuran or dioxane; amides ; such as dimeth- 
ylformamide, dimethylacetamide or hexamethylphosphoric triamide; and mixtures of any two or more of these solvents. 
[0067] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from room tem- 
perature to heating, e.g. to the reflux temperature of the reaction mixture, more preferably at a temperature of from 
25 room temperature to 60°C. The time required for the reaction may also vary widely, depending on many factors, notably 
the reaction temperature and the nature of the reagents and solvent employed. However, provided that the reaction is 
effected under the preferred conditions outlined above, a period of from several hours to several days, more preferably 
from 5 hours to 3 days will usually suffice. 



[0068] In Step A3, a compound of formula (la) is prepared by deprotecting the nitrogen atom in the compound of 
formula of formula (V). This may be achieved by conventional reactions, for example by treatment with an acid or by 
catalytic hydrogenation. 

35 [0069] Where the reaction is carried out using an acid, there is no particular restriction on the nature of the acid which 
may be used and any acid conventionally used for reactions of this type may equally be used here. Examples of suitable 
acids include organic, especially carboxylic and sulphonic, acids, such as trif luoroacetic acid, trif luoromethanesulphonic 
acid and acetic acid, and inorganic acids, such as hydrochloric acid and sulphuric acid. The reaction may be carried 
out in the presence or absence of a solvent. 

40 [0070] Where a solvent is used, there is no particular restriction on the nature of the solvent to be employed, provided 
that it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, at least 
to some extent. Examples of suitable solvents include: hydrocarbons, such as benzene, toluene, xyjene, hexane or 
heptane; halogenated hydrocarbons, such as chloroform, methylene chloride or carbon tetrachloride; ethers, such as 
diethyl ether, tetrahydrofuran or dioxane: amides, such as dimethylformamide. dimethylacetamide or hexamethylphos- 

45 phoric triamide; esters, such as ethyl acetate or methyl acetate; water; and mixtures of any two or more of these 
solvents. 

[0071] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from ice-cooling 
to the reflux temperature of the reaction mixture. The time required for the reaction may also vary widely, depending 
50 on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. However, 
provided that the reaction is effected under the preferred conditions outlined above, a period of from several tens of 
minutes to several tens of hours, more preferably from 0.5 to 10 hours, will usually suffice. 

[0072] This step can also be achieved by catalytic hydrogenation of a compound of formula (V). There is no particular 
restriction on the nature of the catalysts which may be used, and any hydrogenation catalysts commonly used in this 
55 type of reaction may equally be employed here. Examples of such hydrogenation catalysts include palladium-on-char- 
coal, palladium black, platinum oxide and platinum black, of which we prefer palladium-on-charcoal. 
[0073] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
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involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 
carbons, such as benzene, toluene, xylene, hexane or heptane; halogenated hydrocarbons, such as chloroform, meth- 
ylene chloride or carbon tetrachloride; ethers, such as diethyl ether tetrahydrofuran or dioxane: alcohols, such as 
methanol, ethanol or isopropanol: amides, such as dimethylformamide, dimethylacetamide or hexamethylphosphoric 
triamide: and mixtures of any two or more of these solvents, 

[0074] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from room tem- 
perature to heating, e.g. at the reflux temperature of the reaction mixture, preferably at room temperature or with 
heating. The time required for the reaction may also vary widely, depending on many factors, notably the reaction 
temperature and the nature of the reagents and solvent employed. However, provided that the reaction is effected 
under the preferred conditions outlined above, a period of from several hours to several days, more preferably from 1 
hour to 1 day will usually suffice. 

Reaction Scheme B 

[0075] This is a process which may be used to prepare compounds of formula (I) in which Y represents an oxygen 
atom and Z represents a group of formula (i) or (ii), that is a 2,4-dioxothiazolidin-5-yiidenylmethyi or 2.4-dioxothiazolidin- 
5-ylmethyl group, i.e. compounds of formulae (VII) and (VIII), respectively. 
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[0076] in the above formulae, X : R and m are as defined above. 
Step B1 

5 [0077] In Step 81 , a compound of formula (VI) is prepared by treating a compound of formula (III) with a base (the 
first stage) and then by reacting the resulting product with a p-fluorobenzaldehyde derivative of formula (Via), such as 
2-methoxy-4-fluorobenzaldehyde or 3-methyl-4-fluorobenzaldehyde (the second stage). 

[0078] There is no particular restriction on the nature of the base used in the first stage, and any base commonly 
used in this type of reaction may equally be employed here. Examples of such bases include hydrides, such as sodium 
10 hydride. 

[0079] The reaction in the first stage is normally and preferably effected in the presence of a solvent. There is no 
particular restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents 
include: hydrocarbons, such as benzene, toluene, xylene, hexane or heptane; ethers, such as diethyl ether, tetrahy- 
15 drofuran or dioxane; amides, such as dimethylformamide, dimethylacetamide or hexamethyiphosphoric triamide: and 
mixtures of any two or more of these solvents. 

[0080] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from ice-cooling 
to heating, e.g. to the reflux temperature of the reaction mixture. The time required for the reaction may also vary 
20 widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 
ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 
several tens of minutes to one day more preferably from 1 to 10 hours, will usually suffice. 

[0081] After completion of the first stage reaction, the second stage can be carried out by adding a g-fluorobenzal- 
dehyde derivative of formula (Via) to the reaction mixture and then by allowing the mixture to react. It is not necessary 

25 to separate the reaction product of the first stage before carrying out the second stage. 

[0082] The reaction of the second stage can take place over a wide range of temperatures, and the precise reaction 
temperature is not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature 
of from room temperature to heating, e.g. to the reflux temperature of the reaction mixture. The time required for the 
reaction may also vary widely, depending on many factors, notably the reaction temperature and the nature of the 

30 reagents and solvent employed. However, provided that the reaction is effected under the preferred conditions outlined 
above, a period of from several tens of minutes to several days will usually suffice. 

Step B2 

35 [0083] In Step B2. a compound of formula (VII) is prepared by reacting a compound of formula (VI) with thiazolidine- 
2.4-dione of formula (Vila). 

[0084] The reaction may be carried out in the presence or absence of a catalyst. Where the reaction is carried out 
in the presence of a catalyst, there is no particular restriction on the nature of the catalyst which may be used, and any 
catalyst commonly used in this type of reaction may equally be employed here. Examples of such catalysts include 

40 sodium acetate, piperidinium acetate and piperidinium benzoate. 

[0085] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 
carbons, such as benzene, toluene, xylene, hexane or heptane: ethers, such as diethyl ether, tetrahydrofuran or diox- 

45 ane; alcohols, such as methanol, ethanol or isopropanol; amides, such as dimethylformamide. dimethylacetamide or 
hexamethyiphosphoric triamide: halogenated hydrocarbons, such as methylene chloride, chloroform or 1,2-dichlo- 
roethane; nitrites, such as acetonitrile or propionitrile; esters, such as ethyl formate or ethyl acetate: and mixtures of 
any two or more of these solvents. 

[0086] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
50 critical to the invention. In general, we find it convenient to carry out the reaction with heating, e.g. to the reflux tem- 
perature of the reaction mixture. The time required for the reaction may also vary widely, depending on many factors, 
notably the reaction temperature and the nature of the reagents and solvent employed. However, provided that the 
reaction is effected under the preferred conditions outlined above, a period of from 1 to 50 hours will usually suffice. 
[0087] The resulting compound of formula (VII) is a compound of the present invention and may be the desired 
55 product; alternatively, it may be subjected to optional Step 33. 
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Step B3 

[0088] In Step B3, a compound of formula (VIII) is prepared by reducing a compound of formula (VII), preferably by 
means of catalytic hydrogenation. There is no particular restriction on the nature of the catalysts which may be used, 

5 and any hydrogenation catalysts commonly used in this type of reaction may equally be employed here. Examples of 
such hydrogenation catalysts include palladium-on-charcoal and palladium black : preferably palladium-on-charcoal. 
[0089] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 

10 carbons, such as benzene, toluene, xylene, hexane or heptane; ethers, such as diethyl ether, dioxane or tetrahydro- 
furan: alcohols, such as methanol, ethanol or tsopropanol: organic acids, such as formic acid, acetic acid or propionic 
acid; amides such dimethylformamide, dimethylacetamide or hexamethylphosphoric triamide: and mixtures of any two 
or more of these solvents. 

[0090] The reaction is normally carried out at atmospheric pressure or under superatmospheric pressure; preferably 

'5 under superatmospheric pressure. 

[0091] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. In general, we find it convenient to carry out tne reaction at a temperature of from room tem- 
perature or with heating, e.g. to the reflux temperature of the reaction mixture. The time required for the reaction may 
also vary widely, depending on many factors, notably the reaction pressure and temperature and the nature of the 

2Q reagents and solvent employed. However provided that the reaction is effected under the preferred conditions outlined 
above, a period of from several hours to several days, more preferably from 1 hour to 1 day, will usually suffice. 
[0092] This step can also be effected by treating the compound of formula (VII) with a metal hydride according to 
the procedure disclosed in WO 93/1 309A. 

25 Reaction Scheme C 

[0093] This scheme prepares a compound of formula (I) in which Z is at the para position and is a group of formula 
(v) ; that is a compound of formula (X), or in which Z is at the para position and is a group of formula (iv) : that is a 
compound of formula (XI). 

30 
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Reaction Scheme C 



R 




Step CI 

a) H 2 N0H.HCI 

b) reduction 



R 




[0094] In the above formula, R r X and m are as defined above. 
Step C1 

[0095] In Step C1 s a compound of formula (IX) is prepared by reacting a compound of formula (VI) (which may have 
been prepared as described in Step B1 of Reaction Scheme B) with hydroxylamine (preferably as the hydrochloride), 
in a first stage, followed, in a second stage, by reducing the product. 

[0096] The reaction of the compound of formula (VI) with hydroxylamine (hydrochloride) is, in general, preferably 
effected in the presence of a solvent. There is no particular restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, 
at least to some extent. Examples of suitable solvents include: hydrocarbons, which may be aliphatic or aromatic such 
as benzene, toluene, xylene, hexane or heptane: ethers, such as diethyl ether dioxane or tetrahydrofuran- alcohols 
such as methanol, ethanol or isopropanol: amides, such as dimethylformamiae. dimethylacetamide or hexamethyl- 
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phosphoric triamide; haiogenated hydrocarbons, such as methylene chloride, chloroform or 1 .2-dichloroethane; nitriles 
such as acetonitrile or propionitrile: esters, such as ethyl formate or ethyl acetate: amines, such as pyridine, triethyl- 
amine or N.N-diisopropyl-N-ethylamine: and mixtures of any two or more of these solvents. 

[0097] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 

5 critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from room tem- 
perature to heating, e.g. to the reflux temperature of the reaction mixture. The time required for the reaction may also 
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent 
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of 
from several hours to several tens of hours will usually suffice. 

10 [0098] The subsequent reduction in the second stage of this step may be carried out by hydrogenation in the presence 
of a reducing agent. There is no particular restriction on the nature of the reducing agent which may be used, and any 
reducing agent commonly used in this type of reaction may equally be employed here. Examples of such reducing 
agents include metal hydrides, such as lithium aluminium hydride, diisobutyialuminium hydride, lithium borohydride, 
sodium borohydride or sodium cyanoborohydride. 

15 [0099] The second stage reaction is normally and preferably effected in the presence of a solvent. There is no par- 
ticular restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at ieast to some extent. Examples of suitable solvents 
include: hydrocarbons, such as benzene, toluene, xylene, hexane or heptane; ethers, such as diethyl ether, dioxane 
or tetrahydrofuran; amides, such as dimethylformamide, dimethylacetamide or hexamethylphosphoric triamide; alco- 

20 hols, such as methanol, ethanoi or tsopropanol: and mixtures of any two or more of these solvents. 

[0100] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from ice-cooling 
to heating, e.g. to the reflux temperature of the reaction mixture. The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 

25 ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 
several tens of minutes to one day, more preferably from 1 to 10 hours, will usually suffice. 

Step C2 

30 [0101] In Step C2. a compound of formula (X) is prepared by reacting a compound of formula (IX) with trimethylsilyl 
isocyanate, of formula Me 3 SiNCO (Me represents the methyl group). 

[0102] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 
ps carbons, such as benzene, toluene, xylene, hexane or heptane; ethers, such as diethyl ether, dioxane or tetrahydro- 
furan; amides, such as dimethylformamide, dimethylacetamide or hexamethylphosphoric triamide: haiogenated hydro- 
carbons, such as methylene chloride, chloroform or 1 , 2-dichloroethane: and mixtures of any two or more of these 
solvents. 

[0103] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
40 critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from ice-cooling 
to heating, e.g. to the reflux temperature of the reaction mixture. The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents .and solvent em- 
ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 
several tens of minutes to several days will usually suffice. 
45 [0104] The resulting compound of formula (X) is a compound of the present invention. However, if desired, the com- 
pound of formula (IX) may be subjected to optional Step C3. 

Step C3 

50 [0105] In Step C3, a compound of formula (XI) is prepared by reacting a compound of formula (IX) with N-(chloro- 
carbonyl) isocyanate, of formula CI.CO.NCO. 

[0106] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 
55 carbons, which may be aliphatic or aromatic, such as benzene, toluene, xylene, hexane or heptane: ethers, such as 
diethyl ether, tetrahydrofuran or dioxane: amides, such as dimethylformamide. dimethylacetamide or hexamethylphos- 
phoric triamide: haiogenated hydrocarbons, such as methylene chloride, chloroform or 1 .2-dichloroethane: nitriles, 
such as acetonitrile or propionitrile: esters, such as ethyl formate or ethyl acetate: and mixtures of any two or more of 
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these solvents. 

[0107] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from ice-cooling 
to heating, e.g. to the reflux temperature of the reaction mixture. The time required for the reaction may also vary 
5 widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 
ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 
several tens of minutes to several tens of hours will usually suffice. 

Reaction Scheme D 

w 

[0108] This is a process which may be used to prepare compounds of formula (I) in which Z represents a group of 
formula (ii) or (iii), that is a 2,4-dioxothiazolidin-5-ylmethyl or 2.4-dioxooxazolidin-5-ylmethyl group, i.e. compounds of 
formula (XV). 
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[0109] in the above formulae: 



X, Y. R and m are as defined above: 
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Y' represents an oxygen or sulphur atom; 

Q represents a lower alkoxycarbonyl group, a formyl group, a protected formyl group ; a carboxyl group or a hydroxy 
group: and 

5 

Halo represents a halogen atom. 
Step D1 

10 [0110] In Step D1 , a compound of formula (XIV) is prepared by reacting a compound of formula (XII) with a compound 
of formula (XIII) in the presence of a base. 

[01 1 1 ] There is no particular restriction on the nature of the base which may be used, and any base commonly used 
in this type of reaction may equally be employed here. Examples of such bases include: inorganic bases : for example 
hydrides (such as sodium hydride or potassium hydride) and carbonates (such as potassium carbonate or cesium 

15 carbonate); and organic bases, such as triethylamine. 

[0112] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 
carbons, which may be aliphatic or aromatic, such as benzene, toluene, xylene, hexane or heptane; ethers, such as 

20 diethyl ether, tetrahydrofuran or dioxane: amides, such as dimethylformamtde. dimethylacetamide or hexamethylphos- 
phoric triamtde; and mixtures of any two or more of these solvents. 

[0113] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from ice-cooling 
to heating, e.g. to the reflux temperature of the reaction mixture. The time required for the reaction may also vary 
25 widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 
ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 
0.5 hour to several days will usually suffice. 

[0114] The reaction is most preferably carried out with cooling or heating or at room temperature in an amide or in 
a mixture of at least one amide with at least one other organic solvent, in the presence of sodium hydride and for a 
30 period of from 1 to 10 hours. 

[0115] The compounds of formula (XIV), which are prepared by this method, are important intermediates for the 
preparation of the compounds of formula (I) of the present invention, as well as for the preparation of other valuable 
compounds. These compounds of formula (XIV) thus also form part of the present invention. 

35 Step D2 

[0116] In Step D2, a compound of formula (XV) is prepared by one of the following two methods (a) and (b). 
Step D2(a) 

40 

[0117] The compound of formula (XV) can be produced by reacting a compound of formula (XIV), in which Q repre- 
sents a lower alkoxycarbonyl group, with a 1 ,2-diaminobenzene derivative. 

[0118] Where Q represents a lower alkoxycarbonyl group, this preferably has a total of from 2 to 7 carbon atoms (i. 
e. the alkoxy part has from 1 to 6 carbon atoms), and may be a straight or branched chain group. Examples of such 

45 groups include the methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl. isopropoxycarbonyl. butoxycarbonyl, isobu- 
toxycarbonyl, sec-butoxycarbonyl, t-butoxycarbonyl, pentyloxycarbonyl, isopentyloxycarbonyl, neopentyloxycarbonyl, 
2-methy (butoxycarbonyl, 1 -ethylpropoxycarbonyl, 4-methylpentyloxycarbonyl. 3-methylpentyloxycarbonyl, 2-methyl- 
pentyloxycarbonyl, 1-methylpentyloxycarbonyl, 3.3-dimethylbutoxycarbonyl : 2.2-dimethyibutoxycarbonyl, 1 .1-dimeth- 
ylbutoxycarbonyl, 1 ,2-dimethylbutoxycarbonyl, 1 ,3-dimethylbutoxycarbonyl. 2,3-dimethylbutoxycarbonyl. 2-ethylbu- 

50 toxycarbonyl, hexyloxycarbonyl and isohexyloxycarbonyl groups. Of these, we prefer those alkoxycarbonyl groups 
having from 2 to 5 carbon atoms, preferably the methoxycarbonyl, ethoxycarbonyl. propoxycarbonyl, isopropoxycar- 
bonyl, butoxycarbonyl and isobutoxycarbonyi groups, more preferably the methoxycarbonyl and ethoxycarbonyl 
groups, and most preferably the ethoxycarbonyl group. 

[0119] The reaction is normally and preferably effected in the presence or the absence of a solvent. There is no 
55 particular restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents 
include: hydrocarbons, preferably aromatic hydrocarbons, such as benzene, toluene or xylene: ethers, such as diethyl 
ether, tetrahydrofuran or dioxane: amides, such as dimethytformamide. dimethylacetamide or hexamethylphosphoric 
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triamide: aicohols ; such as methanol ethanoi or butanol; acids, such as acetic acid or propionic acid; and mixtures* of 
any two or more of these solvents. 

[0120] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. In general, we find it convenient to carry out the reaction with heating, e.g. to the reflux tem- 
5 perature of the reaction mixture. The time required for the reaction may also vary widely, depending on many factors, 
notably the reaction temperature and the nature of the reagents and solvent employed. However, provided that the 
reaction is effected under the preferred conditions outlined above, a period of from 3 hours to several days will usually 
suffice. 

[0121] The reaction is most preferably carried out in the absence of a solvent with heating at a temperature of from 
10 50°C to 150°C for a period of from 5 hours to 2 days. 

Step D2(b) 

[0122] As an alternative, the compound of formula (XV) can be produced by reacting a compound of formula (XIV), 
15 in which Q represents a formyl group, in a first stage, with a 1 ,2-diaminobenzene derivative, and then, in a second 
stage, treating the product with an oxidizing agent. 

[0123] The reaction in the first stage is normally and preferably effected in the presence of a solvent. There is no 
particular restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents 
20 include: hydrocarbons, which may be aliphatic or aromatic, such as benzene, toluene, xylene, hexane or heptane; 
ethers, such as diethyl ether, tetrahydrofuran, dioxane or 1 ,2-dimethoxyethane: amides, such as dimethylformamide, 
dimethyl acetamide or hexamethylphosphoric triamide; alcohols, such as methanol, ethanoi or isopropanol; acids, such 
as acetic acid or propionic acid; sulphoxides, such as dimethyl sulphoxide: and mixtures of any two or more of these 
solvents. 

25 [0124] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. In general, we find it convenient to carry out the reaction at about room temperature or with 
heating, e.g. to the reflux temperature of the reaction mixture. The time required for the reaction may also vary widely t 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. 
However provided that the reaction is effected under the preferred conditions outlined above, a period of from 1 hour 

20 to several days will usually suffice. 

[0125] The product is then treated, in the second stage, with an oxidizing agent. There is no particular restriction on 
the nature of the oxidizing agent which may be used, and any oxidizing agent commonly used in this type of reaction 
may equally be employed here. Examples of such oxidizing agents include iodine, silver oxide and lead tetraacetate, 
of which we prefer iodine. 

35 [0126] The treatment with the oxidizing agent in this second stage is normally and preferably effected in the presence 
of a solvent. There is no particular restriction on the nature of the solvent to be employed, provided that it has no 
adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, at least to some extent. 
Examples of suitable solvents include the solvents cited above for use in the first stage, preferably the ethers. 
[01271 Tne reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 

40 critical to the invention. In general, we find it convenient to carry out the reaction with heating. The time required for 
the reaction may also vary widely, depending on many factors, notably the reaction temperature and-the nature of the 
reagents and solvent employed. However, provided that the reaction is effected under the preferred conditions outlined 
above, a period of from 1 hour to several days will usually suffice. 

[0128] in the compound of formula (X!V), where Q represents a protected formyl group, the formyi-protecting group 
45 may be removed prior to subjecting the compound to the reaction of Step D2. Examples of such protected formyl 
groups include: for example, the dimethoxymethyL diethoxymethyl, 1.3-dioxan-2-yI, 1 : 3-dioxolan-2-yL t .3-dithian-2-yl 
and t f 3-dithiolan-2-yl groups. The formyi-protecting group can be removed by conventional methods well known in the 
art, for example by contacting the compound of formula (XIV) with a conventional deprotecting agent under the con- 
ditions conventionally used for deprotection. These conditions are described in T. W. Green: Protective Groups in 
50 Organic Synthesis (John Wiley & Sons Ed.) or J. F. W. McOmie: Protective Groups in Organic Chemistry (Plenum 
Press Ed.). 

Reaction Scheme E 

55 [0129] This is a process which may be used to prepare compounds of formula (I) in which Z represents a group of 
formula (ii) or (iti). that is a 2.4-dioxothiazolidin-5-ylmethyi or 2.4-dioxooxazolidin-5-ylmethyl group, i.e. compounds of 
formula (XV). 
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[0130] In the above formulae, Q : X. Y Y\ R : R\ Halo and m are as defined above: 
Step E1 

[0131] In Step E1 . acompound of formula (XVII) is prepared by reacting a compound of formula (XII) with a compound 
of formula (XVI) in the presence of a base. This reaction is essentially the same as that described in Step D1 of Reaction 
Scheme D. and may be carried out using the same reagents and reaction conditions. 

Step E2 

[0132] In Step E2 : a compound of formula (XVIII) is prepared by reducing a compound of formula (XVII). 
[0133] The reaction may be carried out by a conventional catalytic hydrogenation or by using any reducing agent 
capable of reducing a nitro group to form an amino group, such as zinc-acetic acid or tin-hydrochloric acid. This is a 
conventional type of reaction and the reaction conditions, solvents etc. which may be employed are well known in the art. 

Step E3 

[0134] In Step E3. a compound of formula (XIX) is prepared by subjecting acompound of formula (XVIII) to a Meer- 
wein arylation reaction. 

[0135] The conditions employed for the reaction are well known and are generally similar to those disclosed in Jap- 
anese Patent Kokai Application No. Sho 55-22657 or reported by S. Oae etaL: Bull. Chem. Soc. Japan. 53. 1065 (1980). 

Step E4 

[0136] In Step E4 : a compound of formula (XIV) is prepared by reacting a compound of formula (XIX) with urea or 
thiourea and then subjecting the product to hydrolysis. 

[0137] The conditions employed for this reaction are well known and are generally similar to those disclosed in 
Japanese Patent Kokai Application No. Sho 55-22657. 

Step E5 

[0138] In Step E5, a compound of formula (XV) is prepared from the compound (XIV) ; by one of Steps D(a) and D 
(b). The reaction is exactly the same as that shown in those Steps and may be carried out using the same reagents 
and reaction conditions. 

[0139] In the steps described above, the products of each step can ; if desired, be recovered from the reaction mixture 
by conventional means at the end of each reaction and : if necessary, the compounds obtained can be further purified 
by conventional means ; for example, by column chromatography, recrystallization, reprecipitation or similar well known 
procedures. An example of one such technique comprises: adding a solvent to the reaction mixture: extracting the 
desired compound; and finally distilling off the solvent from the extract. The residue obtained may be purified by column 
chromatography through silica gel or like adsorbent to afford the desired compound as a pure specimen. 

PREPARATION OF STARTING MATERIALS 

Reaction Scheme F 

[0140] This is a process which may be used to prepare compounds of formula (II) in which X represents a 1-benz- 
imidazofyl group, that is a compound of formula (lla). 



198 



EP 0 745 600 B1 



Reaction Scheme F 






[0141] in the above formulae: 

R\ m and Halo are as defined above; and 

so R" represents a hydrogen atom or an alkyl group having from 1 to 6 carbon atoms. 

[0142] The benzimidazole ring in the compounds of formulae (XXII) and (lla) may be unsubstituted or it may be 
substituted at any one or more of the 2- : 4- s 5- f 6- and 7-positions by a substituent selected from the group consisting 
of substituents a, defined and exemplified above. Similarly, the benzene ring of the compound of formula (XX) may be 
55 unsubstituted or it may have from 1 to 4 substituents selected from the group consisting of substituents a. defined and 
exemplified above. Also, the hydrogen atom shown in the compound of formula (XXI) may be replaced by one of 
substituents a. Where one or more of substituents a is present in any of the compounds of formulae (XX). (XXI) : (XXII) 
and (lla). it is preferably an alkyl group having from 1 to 4 carbon atoms or an aralkyl group having a total of from 7 to 
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1 1 carbon atoms in the aryl and alkyl parts. 

[0143] Where R" represents a lower alkyl group, this may be a straight or branched chain alkyl group having from 1 
to 6 carbon atoms. Examples of such groups include: the methyl, ethyl, propyl, isopropyl, butyl, isobutyL sec-butyl, t- 
butyl, pentyl. isopentyl, neopentyL 2-methylbutyL 1-ethylpropyl, 4-methylpentyL 3-methylpentyl, 2-methylpentyh 
5 1-methylpentyl ; 3,3-dimethylbutyl, 2,2-dimethylbutyL 1 ,1-dimethylbutyl, 1 ,2-dimethylbutyl, 1 ,3-dimethylbutyl, 
2 ; 3-dimethylbutyl. 2-ethylbutyl. hexyl and isohexyl groups. Of these, we prefer those alkyl groups having from 1 to 4 
carbon atoms; most preferably the methyl and ethyl groups. 

Step F1 

10 

[01 44] In Step F1 1 a compound of formula (XXII) is prepared by reacting a compound of formula (XX) with a compound 
of formula (XXI). This reaction is essentially the same as that described in Step D2 of Reaction Scheme D : and may 
be carried out using the same reagents and reaction conditions. 

is Step F2 

[0145] In Step F2 ; a compound of formula (Ma) is prepared by condensing a compound of formula (XXII) with a 
compound of formula (XXIII). This is a well known type of reaction and may be carried out by well known procedures, 
for example that described in Liebigs Ann. Chem., 1078 (1983). 

20 

Reaction Scheme G 

[0146] This is a process which may be used to prepare com»*Wid$ of formula (II) in which X represents a benzim- 
idazole group which is substituted by the group of lorrnulc^BF ^,-COOR' at the 4- : 5-, 6- or 7-position, that is a 
25 compound of formula (lib). 
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Reaction Scheme G 
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is [0147] In the above formulae, R' and m are as defined above. 

[0148] The benzimidazole ring in the compound of formula (Mb) may be unsubstituted or it may be substituted at 
from 1 to 5 of the 1-, 2-. 4- : 5-, 6- and 7- positions by a substituent selected from the group consisting of substituents 
a. defined and exemplified above. Similarly, the benzene ring of the compounds of formulae (XXIV) : (XXV) and (XXVI) 
may be unsubstituted or it may have from 1 to 3 substituents selected from the group consisting of substituents a 

50 defined and exemplified above [provided that no more than one of the positions ortho to the amino group of the com- 
pound of formula (XXIV) may be so substituted]. Also, the hydrogen atom shown in the compound of formula (XXI) 
may be replaced by one of substituents a. Furthermore, the amino group or one of the amino groups of the compounds 
of formulae (XXIV) : (XXV) and (XXVI) may have a single substituent selected from the group consisting of substituents 
a, defined and exemplified above. Where one or more of substituents a is present in any of the compounds of formulae 

55 (XXI).. (XXlV) ? (XXV) : (XXVI) and (lib), it is preferably an alky! group having from 1 to 4 carbon atoms or an aralkyl 
group having a total of from 7 to 11 carbon atoms in the aryl and alky! parts. 
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Step G1 

[0149] In Step G1 : a compound of formula (XXV) is prepared by nitrating a compound of formula (XXIV). This type 
of nitration reaction is well known and it may be carried out according to the known procedure described by : for example: 

5 J. G. Hoggett. R. B. Moodie, J. R. Peton. K. Schofield ; Nitration and Aromatic Reactivity : Cambridge University Press, 
Cambridge, 1971 ; K. Schofield, Aromatic Nitration.. Cambridge University Press, Cambridge, 1980; P. B. D. de la Mare 
and J. H. Ridd. Aromatic Substitution, Nitration and Halogenation : Academic Press. New York, 1959; A. V. Topchiev, 
Nitration of Hydrocarbons and Other Organic Compounds, Pergamon Press, New York, 1959; L. F. Albright, in Kirk- 
Othmer, Encyclopedia of Chemical Technology, 2nd ed. Vol. 13; The Interscience Encyclopedia, Inc., New York, pp. 

w 784. 1967: H. A. Lubs, Chemistry of Synthetic Dyes and Pigments, Reinhold Publishing Corp., New York, 1955. pp. 
12, 71, 350 etc. 

Step G2 

15 [0150] In Step G2. a compound of formula (XXVI) is prepared by reducing a compound of formula (XXV). 

[0151] There is no particular restriction on the nature of the reducing agent which may be employed in this reaction 
and any reducing agent commonly used in reactions of this type may equally be employed here. Examples of suitable 
reducing agents include: a combination of tin and hydrochloric acid: zinc and alcoholic alkali; zinc and acetic acid: 
sodium amalgam and water; sodium borohydride and tin; and similar combinations. 

20 [0152] The reaction may be conducted in the presence or the absence of a solvent. Where a solvent is employed, 
there is no particular restriction on its nature, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 
carbons such as benzene, toluene, xylene, hexane or heptane; ethers such as diethyl ether, tetrahydrofuran or dioxane; 
amides such as dimethylformamide, dimethylacetamide or hexamethylphosphorictriamide; alcohols such as methanol, 

25 ethanol. propanol or t-butanol; esters such as ethyi acetate; water: and mixtures of any two or more of these solvents. 
[0153] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from ice-cooling 
to heating, e.g. to the reflux temperature of the reaction mixture. The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 

30 ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 
0.5 hour to several days will usually suffice. 

[0154] This step can also be carried out by catalytic hydrogenation. 

[0155] There is no particular restriction on the nature of the catalyst which may be employed in this reaction and any 
catalyst commonly used in reactions of this type may equally be employed here. Examples of suitable catalysts include: 

35 Raney nickel, palladium-on-charcoal, palladium-black, ruthenium and piatinum oxide. 

[0156] The reaction is normally and preferably effected in the presence of a solvent. There is no particular restriction 
on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the reagents 
involved and that it can dissolve the reagents, at least to some extent. Examples of suitable solvents include: hydro- 
carbons such as benzene, toluene, xylene, hexane or heptane: ethers such as diethyl ether, tetrahydrofuran or dioxane: 

*o amides such as dimethylformamide. dimethylacetamide or hexamethylphosphorictriamide: alcohols such as methanol, 
ethanol, propanol or ethylene glycol; halogenated hydrocarbons such as chloroform or methylene chloride: water; and 
mixtures of any two or more of these solvents. 

[0157] The reaction can take place over a wide range of temperatures, and the precise reaction temperature is not 
critical to the invention. In general, we find it convenient to carry out the reaction at about room temperature or with 
^5 heating, e.g. to the reflux temperature of .the reaction mixture. The time required for the reaction may also vary wideiy 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent employed. 
However, provided that the reaction is effected under the preferred conditions outlined above, a period of from 0.5 hour 
to several days will usually suffice. 

50 Step G3 

[0158] In Step G3. a compound of formula (lib) is prepared by reacting a compound of formula (XXVI) with a com- 
pound of formula (XXI). This reaction is essentially the same as that described in Step D2 of Reaction Scheme D : and 
may be carried out using the same reagents and reaction conditions. 

55 

Reaction Scheme H 

[0159] The 1 .2-diaminobenzene derivative, which is used in Step D2 of Reaction Scheme D and in Step F1 of Re- 
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action Scheme F, can be prepared by the procedure described in the following reaction scheme H. 

Reaction Scheme H 





Step H1 



[0160J In Step H1, a compound of formula (XXVIII) is prepared by nitrating a compound of formula (XXVII). This 
reaction is essentially the same as that described in Step G1 of Reaction Scheme G. and may be carried out using 
the same reagents and reaction conditions. 



Step H2 



[0161] In Step H2. a compound of formula (XX) is prepared by reducing a compound of formula (XXVIII). This reaction 
is essentially the same as that described in Step G2 of Reaction Scheme G, and may be carried out using the same 
reagents and reaction conditions. 



BIOLOGICAL ACTIVITY 



[0162] The compounds of formula (I) and salts thereof possess the ability to reduce insulin resistance, hyperlipidae- 
mia ; hyperglycaemia ; gestational diabetes mellitus : obesity : impaired glucose tolerance, diabetic complications : arte- 
riosclerosis, cataracts, and polycystic ovary syndrome ; and. in addition, have aldose reductase inhibitory activity. 
5-lipoxygenase inhibitory activity and the ability to inhibit the formation of lipid peroxide. They are thus useful for the 
prevention and/or therapy of hyperlipidaemia. hyperglycaemia. obesity, impaired glucose tolerance, hypertension, os- 
teoporosis, cachexia, fatty liver, diabetic complications, arteriosclerosis, and cataracts; for the prevention and/or ther- 
apy of other diseases caused by insulin resistance, including gestational diabetes meilitus, and polycystic ovary syn- 
drome: and for the prevention and/or therapy of inflammatory diseases, acne, sunburn, psoriasis, eczema, allergic 
diseases, asthma, Gl ulcer, cardiovascular diseases, atherosclerosis, and cellular injury induced by ischemic diseases. 
[0163] The compounds of the present invention can be administered in various forms, depending on the disorder to 
be treated and the age. condition and body weight of the patient, as is well known in the art. For example, where the 
compounds are to be administered orally, they may be formulated as tablets, capsules, granules, powders or syrups: 
or for parenteral administration, they may be formulated as injections (intravenous, intramuscular or subcutaneous), 
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drop infusion preparations or suppositories. For application by the ophthalmic mucous membrane route, they may be ' 
formulated as eyedrops or eye ointments. These formulations can be prepared by conventional means, and : if desired, 
the active ingredient may be mixed with any conventional additive, such as an excipient, a binder a disintegrating 
agent, a lubncant, a corrigent a solubilizing agent, a suspension aid, an emulsifying agent or a coating agent. 
[0164] Examples of vehicles which may be employed include: 

organic vehicles including: sugar derivatives, such as lactose, sucrose, glucose, mannitol and sorbitol; starch deriva- 
tives such as corn starch, potato starch, a-starch, dextrin and carboxymethylstarch; cellulose derivatives, such as 
crystalline cellulose, low-substituted hydroxypropylcellulose, hydroxypropylmethylcellulose, carboxymethylcetlulose, 
calcium carboxymethylcellulose and internally bridged sodium carboxymethylcellulose; gum arabic; dextran; Pullulane; 
and inorganic vehicles including silicate derivatives, such as light silicic anhydride, synthetic aluminium silicate and 
magnesium aluminate metasilicate; phosphates, such as calcium phosphate: carbonates, such as calcium carbonate; 
and sulphates, such as calcium sulphate. 

[0165] Examples of lubricants which may be employed include: stearic acid; metal stearates, such as calcium stea- 
rate and magnesium stearate; talc; colloidal silica; waxes, such as bee gum and spermaceti wax: boric acid; adipic 
acid: sulphates, such as sodium sulphate: glycol: fumaric acid: sodium benzoate; DL-leucine: fatty acid sodium salts: 
lauryl sulphates, such as sodium lauryl sulphate and magnesium lauryi sulphate; silicates, such as silicic anhydride 
and silicic acid hydrate; and the aforementioned starch derivatives. 

[0166] Examples of binders which may be employed include: polyvinylpyrrolidone: macrogol; and the same com- 
pounds as are mentioned above for the vehicles. 

[0167] Examples of disintegrators which may be employed include: the same compounds as are mentioned above 
for the vehicles: and chemically modified starches and celluloses, such as sodium crosscarmellose, sodium car- 
boxymethylstarch and bridged polyvinylpyrrolidone. 

[0168] Examples of stabilizers which may be employed include: paraoxybenzoates, such as methylparabene and 
propylparabene; alcohols, such as chiorobutanol, benzylalcohol and phenyiethytalchol: benzalkonium chloride: phe- 
nols, such as phenol and cresol; thimerosal: dehydroacetic acid: and sorbic acid. 

[0169] Examples of corrigents which may be employed include: sweetening agents, acidifiers and spices. 
[0170] Although the dosage will vary depending on the symptoms, age and body weight of the patient, the nature 
and severity of the disorder to be treated or prevented, the route of administration and the form of the drug, in general, 
where the drug to to be administered orally, a daily dosage ranging from a minimum of 0.1 mg (preferably 1 mg) to a 
maximum of 2000 mg (preferably 500 mg and more preferably 1 00 mg) of the compound is recommended for an adult 
human patient, and this may be administered in a single dose or in divided doses. Where the drug to be administered 
intravenously, a daily dosage ranging from a minimum of 0.01 mg (preferably 0.1 mg) to a maximum of 500 mg (pref- 
erably 50 mg) of the compound is recommended for an adult human patient, and this may be administered in a single 
dose or in divided doses. 

[0171] The activity of the compounds of the present invention is illustrated by the following Experiments. 



Experiment 1 
Hypoglycaemic activity 

[01 72] The test animals used were hyperglycaemic male mice of the KK strain, each having a body weight of at least 
40 g. The compounds under test were mixed with a 1 : 1 by volume mixture of polyethylene glycol 400 and water. Each 
animal was orally administered a test compound in the amount shown in the following Table 6 and then allowed to feed 
freely for 18 hours. At the end of this time, blood was collected from the tail veins without anesthesia. The blood glucose 
level (BGL) was determined by means of a glucose analyzer (GL-101, manufactured by Mitsubishi Kasei Co. or a 
Glucoroder-F manufactured by Shino Test Co.). 

[0173] The hypoglycaemic effect was calculated by the following equation: 



Hypoglycaemic effect (%) = 
[(BGL S - BGL t )/BGL s ] x 100 



where: 



BGL S is the blood glucose level in the group administered a solvent only, but no active compound: and 



BGL t is the blood glucose level in the group administered a test compound. 
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[0174] The results are shown in the following Table 6, in which each compound of the present invention is identified 
by the number of one of the following Examples in which its preparation is illustrated. 



Table 6 



Cpd. of Example No. 


Dose (mg/kg) 


Hypoglycaemic effect (%) 


1 


1 


36.2 


2 


1 


27.2 


3 


1 


11.2 


4 


1 


19.3 



As is apparent from Table 6, the compounds of the present invention exhibited excellent activity. 
Experiment 2 

Inhibition of Aldose reductase 

[0175] Bovine lens aldose reductase was separated and partially purified by the method of S. Hyman and J. H. 
Kinoshita [J. Biol. Chem.. 240 ; 877 (1965)] and K. Inagaki ; I. Miwa and J. Okuda [Arch. Biochem. Biophys. ; 216, 337 
(1982)] ) and its activity was determined photometrically by the method of Varma et ai. [Biochem. Pharmac, 25 ; 2505 
(1976)]. Inhibition of enzyme activity was measured for the compounds of the present invention at a concentration of 
5 u,g/ml : and the measured values were used to calculate the IC^ values. The results are shown in the following Table 7. 



Table 7 



Cpd. of Example No. 


Inhibition (%) at 5 ug/ml 


IC 50 (u,g/ml) 


1 
3 


80.3 
79.6 


0.77 
1.40 



Experiment 3 
Toxicity 

[0176] The toxicity of the compounds of the present invention was tested on male F344 rats : divided into groups of 
5. The test compound was adminstered orally to each test animal at a dose of 50 mg/kg of body weight per day for 2 
weeks. The test compounds used were those of Examples 1 and 2. The animals were observed for 2 successive 
weeks, and ; during that period, they showed no abnormalities which could be attributed to the test coumpounds. In 
view of the substantial dose adminstered to each animal, the zero mortality rate indicates that the compounds of the 
present invention have very low toxicity. 

[0177] The compounds of the present invention thus have excellent activities combined with a very low toxicity, 
rendering them ideally suited to therapeutic use. 

[0178] The present invention is further illustrated by the following non-limiting Examples. In these Examples, where 
Compound Nos. are given, they are those numbers assigned in the foregoing Tables 1 to 5. Preparation of certain of 
the starting materials used in some of these Examples is illustrated by the subsequent Preparations. Preparation of 
certain compositions which may be made containing the compounds of the invention is illustrated by the subsequent 
Formulations. 

EXAMPLE 1 

5-[4-(1-M e thylbenzimidazol-2-ylmethoxy)benzyl]-thiazolidine-2.4-dione (Compound No. 1-11) 

[0179] A mixture of 1 .0 g of N-methyl-1 ; 2-phenylenediamine : 3.8 g of 5-[4-(ethoxycarbonylmethoxy)benzyl] thiazo- 
lidine-2.4-dione (prepared as described in Preparation 4). 20 ml of concentrated aqueous hydrochloric acid. 10 ml of 
1 ; 4-dioxane and 10 ml of water was heated under reflux for 5 hours. At the end of this time, the insoluble materials 
which had precipitated from the reaction mixture were collected by filtration and the precipitate thus obtained was 
dissolved in tetrahydrofuran. Water was then added to the solution. The resulting aqueous mixture was neutralized by 
adding sodium hydrogencarbonate and then extracted with ethyl acetate. The extract was washed with an aqueous 
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solution of sodium chloride and dried over anhydrous sodium sulphate. The solvent was then removed by evaporation 
under reduced pressure, and the resulting residue was purified by column chromatography through silica gel using 
ethyl acetate and then ethanol as the eluent. The product was then recrystallized twice from a mixture of tetrahydrofuran 
and ethyl acetate, to give 1 .3 g of the title compound, melting at 230 - 231°C. 

5 

EXAMPLE 2 

5-f4-(6-Methoxy-1 -methvlbenzimidazol-2-vlmethoxy)-benzyl1thia2olidine-2 ; 4-dione (Compound No. 1 -49) 

10 [0180] A mixture of 21 .8 g of 5-methoxy-N-methyl-1 ,2-phenylenediamine (prepared as described in Preparation 9), 
63.4 g of 5-(4-methoxycarbonylmethoxybenzyl)-thiazolidin-2.4-dione (prepared as described in Preparation 21 ) : 250 
ml of 1 f 4-dioxane and 750 ml of concentrated aqueous hydrochloric acid was heated under reflux for 60 hours. At the 
end of this time, the reaction mixture was cooled with ice : after which the solid matter was collected by filtration. 800 
ml of a 5% w/v aqueous solution of sodum hydrogencarbonate was added to this matter and the resulting mixture was 

15 stirred at room temperature for 2 hours. Insoluble materials were then collected by filtration and dissolved in a mixture 
of 1000 mi of dimethylformamide and 200 ml of methanol. The resulting solution was decoiorizec by treatment with 
activated charcoal, which was then removed by filtration. The filtrate was then concentrated by evaporation under 
reduced pressure to a volume of about 50 ml. The resulting concentrate was added to 750 ml of diethyl ether and the 
solution thus obtained was allowed to stand for 2 days. At the end of this time, the resulting precipitate was collected 

20 by filtration, to give 20.1 g of the title compound, melting at 267 - 271°C and having an Rf value = 0.68 (on thin layer 
chromatography on silica gel; using a developing solvent of methylene chloride containing 5% v/v ethanol). 

EXAMPLE 3 

25 5-[4-(5-Hydroxy-1 ; 4.6.7-tetramethvlbenzimidazol-2-yl-methoxy)benzyl]thiazolidine-2,4-dione (Compound No. 1-237) 

[0181] A mixture of 1 .0 g of 4-acetoxy-N-methyl-3,5 ; 6-trimethyl-1 : 2-phenylenediamine (prepared as described in 
Preparation 19), 2.7 g of 5-(4-methoxycarbonylmethoxy-benzyl)thiazolidine-2 r 4-dione (prepared as described in Prep- 
aration 21), 5 ml of 1 ,4-dioxane and 25 ml of concentrated aqueous hydrochloric acid was heated under reflux for 2 

30 days. At the end of this time, the reaction mixture was added to ice-water and the resulting mixture was neutralized by 
the addition of sodium hydrogencarbonate. It was then extracted with ethyl acetate. The extract was washed with a 
saturated aqueous solution of sodium chloride and dried over anhydrous magnesium sulphate. The solvent was then 
removed by distillation under reduced pressure, after which the residue was purified by column chromatography through 
silica gel, using ethyl acetate as the eluent. Fractions containing the title compound were collected and the solvent 

35 was removed by distillation under reduced pressure, to give a red residual oil. 150 ml of diethyl ether were added to 
the oil, and the mixture was agitated ultrasonically for 5 minutes. The precipitate which separated out was collected 
by filtration and dissolved in 300 ml of tetrahydrofuran. The resulting solution was concentrated to a volume of between 
about 1 0 ml and 20 ml by evaporation under reduced pressure. 200 ml of ethyl acetate were added to the concentrate, 
and the mixture was agitated ultrasonically for 20 minutes. The precipitate which separated out was collected by Til— 

^0 tration, to give 0.52 g of the title compound, melting at 240 - 244°C and having an Rf value 0.44 (on thin layer chro- 
matography on silica gel; developing solvent: ethyl acetate). 

EXAMPLE 4 

45 s-[4-(5-Hydroxy-1 ,4,6 ; 7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione hydrochloride 
(Hydrochloride of Compound No. 1-237) 

[0182] A suspension of 0.12 g of 5-[4-(5-hydroxy-1 .4.6.7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine- 
2,4-dione (prepared as described in Example 3) in 3 ml of a 4 N solution of hydrogen chloride in ethyl aceta vas 
so stirred for 3 hours at room temperature, after which it was allowed to stand overnight. Insoluble substances /ere 
collected by filtration and washed with tetrahydrofuran. with ethyl acetate and with diethyl ether, in that order to give 
0.11 g of the title compound, melting at 228 - 231 °C. 

EXAMPLE 5 

55 

5-[4-(5-Acetoxy-1 .4.6.7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2.4-dione (Compound No. 1-250) 
[0183] 0.032 ml of acetic anhydride were added at room temperature to a solution of 0.12 g of 5-[4-(5-hydroxy- 
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1 : 4 ; 67-tetramethylben2imida2ol-2-ylmethoxy)benzyl]-thta2olidine-2.4-dione (prepared as described in Example 3) in 
2 mi of pyiidine ! and the resulting mixture was stirred for 3 hours, after which it was allowed to stand overnight. At the 
end of this time, the reaction mixture was freed from the solvent by evaporation under reduced pressure, and the 
resulting residue was mixed with water. The aqueous mixture was then extracted with ethyl acetate. The extract was 
5 washed with water and then with a saturated aqueous solution of sodium chloride and dried over anhydrous magnesium 
sulphate. The solvent was removed by distillation under reduced pressure, after which the solid residue was triturated 
with diethyl ether and collected by filtration, it was then washed with diethyl ether, to give 0.12 g of the title compound 
melting at 250 - 253°C, 

io EXAMPLE 6 

5-[4-(5-Methoxy-l-methylbenzimidazol-2-ylmethoxy)-benzyl]thiazo)idine-2.4-dione (Compound No. 1-1 46) 

[0184] A mixture of 1 .1 7 g of 4-methoxy-N-methyl-l ,2-phenylenediamine (prepared as described in Preparation 25), 
15 3.0 g of 5-(4-methoxycarbonylmethoxybenzyl)-thiazolidine-2.4-dione (prepared as described in Preparation 21 ), 20 ml 
of 1 ,4-dioxane and 60 ml of concentrated hydrochloric acid was heated under reflux for 2 days. At the end of this time, 
the reaction mixture was poured into ice-water and the resulting mixture was neutralized with sodium hyarogencar- 
bonate, after which it was extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of 
sodium chloride and dried over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced 
20 pressure, after which the residue was purified by column chromatography through silica gel, using a solution of meth- 
ylene chloride containing 3% by volume ethanol as the eluent. to give 0.3 g of the title compound, melting at 209 - 
21 0°C and having an Rf value = 0.56 (on thin layer chromatography on silica gef; developing solvent: methylene chloride 
containing 5% by volume ethanol). 

25 EXAMPLE 7 

5-[4-(1-Benzylbenzimidazol-5-ylmethoxy x benzyl]'thiazolidine-2.4-dione hemihydrate (Hemihydrate of Compound No. 
1-229) 

30 [0185] A mixture of 0.26 g of 5-[4-(1-benzyibenzimidazol-5-ylmethoxy)benzyl]-3-triphenylmethylthiazolidine-2 : 4-di- 
one (prepared as described in Preparation 29), 3 ml of acetic acid and 1 ml of water was stirred for 3 hours at 50°C in 
oil bath. At the end of this time, the reaction mixture was neutralized with sodium hydrogencarbonate and then extracted 
with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium chloride and dried over an- 
hydrous sodium sulphate. The solvent was then removed by evaporation under reduced pressure, and the resulting 

35 residue was recrystallized from a mixture of ethanol and methanol, to give 116 mg of the title compound, melting at 
185- 187°C. 

PREPARATION 1 

-*o Methyl 4-nitrophenoxyacetate 

[0186] A mixture of 56 g of 4-nitrophenol ; 90 g of methyl bromoacetate, 100 g of potassium carbonate and 500 ml 
of dimethylformamide was stirred at room temperature for 2 days. At the end of this time, the solvent was removed by 
distillation under reduced pressure. The resulting residue was mixed with water and the aqueous mixture was extracted 
45 with ethyl acetate. The extract was washed with water and dried over anhydrous sodium sulphate, after which the 
solvent was removed by distillation under reduced pressure. The resulting residue was triturated with hexane to give 
63.3 g of the title compound, melting at 98 - 99°C. 

PREPARATION 2 

50 

Methyl 4-aminophenoxyacetate 

[0187] A solution of 30.8 g of methyl 4-nitrophenoxyacetate (prepared as described in Preparation 1) in 500 ml of 
methanol was shaken in an atmosphere of hydrogen and in the presence of 5.0 g of 10% w/w palladium-on-charcoal 
55 for 6 hours. At the end of this time, the reaction mixture was filtered and the filtrate was concentrated by evaporation 
under reduced pressure, to give 25.8 g of the title compound having an Rf value = 0.79 (on thin layer chromatography 
on silica gel: developing solvent: ethyl acetate). 
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PREPARATION 3 

Methyl 4- (2-bromo-2-butoxycarbonvlethyl-1-vl) - phenoxyacetate 

[0188] 98 g of 47% w/W aqueous hydrobromic acid : followed by 33 ml of an aqueous solution containing 12.8 g of 
sodium nitrite, were added to a solution of 25.8 g of methyl 4-aminophenoxyacetate (prepared as described in Prep- 
aration 2) in 263 ml of a 2 : 5 by volume mixture of methanol and acetone, whilst ice-cooling i and the resulting mixture 
was stirred, whilst ice-cooling, for 30 minutes. 18.2 g of butyl acrylate were then added ( and the reaction mixture was 
stirred for a further 30 minutes, whilst ice-cooling. 3.2 g of copper(l) bromide were then added to the mixture, and the 
mixture was stirred overnight at room temperature. At the end of this time, the reaction mixture was freed from the 
solvent by distillation under reduced pressure, and the residue was mixed with an aqueous solution of sodium chloride. 
It was then extracted with ethyl acetate. The extract was washed with an aqueous solution of sodium chloride and 
dried over anhydrous sodium sulphate. On distilling off the solvent, there were obtained 51 .7 g of the title compound 
having an Rf value = 0.46 (on thin layer chromatography on silica gel; developing solvent: a 5 : 1 by volume mixture 
of hexane and ethyl acetate) as a crude product. 

PREPARATION 4 

5-[4-(Ethoxycarbonylmethoxy)benzynthiazolidine'2 ; 4-dione 

[01 89] A mixture of 1 00 g of methyl 4-(2-bromo-2-butoxy-carbonylethyt-1 -yl)phenoxyacetate (prepared as described 
in Preparation 3) ; 22 g of thiourea and 200 ml of ethanol was heated under reflux for 2.5 hours : after which 2 N aqueous 
hydrochloric acid was added to the reaction mixture. The mixture was then heated under reflux for 5 hours. At the end 
of this time, the reaction mixture was freed from the solvent by distillation under reduced pressure. The resulting residue 
was diluted with water and the aqueous mixture was extracted with ethyl acetate. The extract was dried over anhydrous 
magnesium sulphate, after which the solvent was removed by distillation under reduced pressure. The resulting residue 
was purified by column chromatography through silica gel using a 2 : 5 by volume mixture of ethyl acetate and hexane 
as the eluent. to give 1 9.4 g of the title compound, melting at 1 05 - 1 06°C. 

PREPARATION 5 

5-Methoxy-2-nitroaniline 

[0190] 70 ml of a 28% w/v methanoiic solution of sodium methoxide were added at room temperature to a solution 
of 25 g of 5-chloro-2-nitroaniiine in 500 ml of 1 ; 4-dioxane, and the resulting mixture was heated under reflux for 4 hours, 
after which the solvent was removed by distillation under reduced pressure. The resulting residue was diluted with 
water, and the resulting aqueous mixture was extracted with ethyl acetate. The extract was washed with a saturated 
aqueous solution of sodium chloride and dried over anhydrous sodium sulphate, after which the solvent was removed 
by distillation under reduced pressure. The resulting residue was purified by column chromatography through silica 
gel using a gradient elution method, with mixtures of ethyl acetate and hexane in ratios ranging from 1 : 4 to 1 : 2 by 
volume as the eluent. to give 16.3 g of the title compound, melting at 124 - 128°C. 

PREPARATION 6 

N-t-Butoxycarbonyl-5-methoxy-2-nitroaniline 

[0191] 25 g of di-t-butyl dicarbonate, 15 ml of pyridine and 0.6 g of 4-dimethylaminopyridine were added at room 
temperature to a solution of 16 g of 5-methoxy-2-nitroaniline (prepared as described in Preparation 5) in 500 ml of 
dehydrated tetrahydrofuran, and the resulting mixture was stirred for 2 hours. At the end of this time, the reaction 
mixture was freed from the solvent by distillation under reduced pressure, and the resulting residue was diluted with 
water. The resulting aqueous mixture was extracted with ethyl acetate. The extract was washed with a saturated aque- 
ous solution of sodium chloride and dried over anhydrous sodium sulphate, after which the solvent was removed by 
distillation under reduced pressure. The resulting residue was purified by column chromatography through silica gel 
using a 1 : 1 0 by volume mixture of ethyl acetate and hexane as the eluent. to give 1 2.5 g of the title compound, melting 
at 112 - 114°C. 
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PREPARATION 7 

N-t-Butoxycarbonyl-N-methyl-5-methoxy-2-nitroanifine 

5 [0192] A solution of 49.6 g of N-t-butoxycarbonyl-5-methoxy-2-nitroaniline (prepared as described in Preparation 6) 
in 300 ml of dehydrated dimethylformamide was added, whilst ice-cooling, to a suspension of 1 2.0 g of sodium hydride 
(as a 55% w/w dispersion in mineral oil) in 300 ml of dehydrated dimethylformamide, and the resulting mixture was 
stirred at room temperature for 30 minutes, after which 1 7.2 ml of methyl iodide were added at room temperature. The 
reaction mixture was stirred for 1 hour after which it was allowed to stand overnight at room temperature, it was then 

10 concentrated to about one-fifth of its original volume by evaporation under reduced pressure. The concentrate was 
mixed with ice-water and the resulting aqueous mixture was extracted with ethyl acetate. The extract was washed with 
water and with a saturated aqueous solution of sodium chloride, in that order after which it was dried over anhydrous 
sodium sulphate. On distilling off the solvent, there were obtained 52.1 g of the title compound, melting at 122- 124°C. 

15 PREPARATION 8 

N-Methyi-5-methoxy-2-nitroaniline 

[0193] 750 ml of a 4 N solution of hydrogen chloride in 1 ,4-dioxane were added to 52 g of N-t-butoxycarbonyl-N- 
20 methyl-5-methoxy-2-nitroaniline (prepared as described in Preparation 7) at room temperature, and the resulting mix- 
ture was stirred for 2 hours. At the end of this time, the reaction mixture was freed from the solvent by distillation under 
reduced pressure, and the resulting residue was mixed with water and ethyl acetate. The mixture was then neutralized 
by the addition of sodium hydrogencarbonate, after which it was extracted with ethyl acetate. The extract was washed 
with a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. On distilling off the 
25 solvent, there were obtained 35.3 g of the title compound, melting at 1 07 - 11 0°C. 

PREPARATION 9 

5-Methoxy-N-methyl-1,2-phenylenediamine 



[0194] 346 g of stannous chloride were added to a mixture of 35 g of N-methyl-5-methoxy-2-nitroaniline (prepared 
as described in Preparation 8), 900 ml of t-butanol and 100 ml of ethyl acetate at room temperature, and the resulting 
mixture was stirred at 60°C for 2 hours, after which 11 g of sodium borohydride were added in portions at 60°C over 
a period of about 1 hour. The reaction mixture was then stirred at 60°C for 3 hours, after which it was allowed to stand 

35 at room temperature for 2 days. It was then poured into ice-water and the aqueous mixture was neutralized by the 
addition of sodium hydrogencarbonate. The mixture was extracted with ethyl acetate, and the extract was washed with 
a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The solvent was removed 
from the mixture by distillation under reduced pressure, and the resulting residue was purified by column chromatog- 
raphy through silica gel using a 3 : 2 by volume mixture of ethyi acetate and hexane as the eluent, to give 21 .9 g of 

to the title compound having an Rf value = 0.18 (on thin layer chromatography on silica gel: developing solvent: a 1 : 1 
by volume mixture of ethyl acetate and hexane). 

PREPARATION 10 

45 Trimethylbenzoquinone 

[0195] A suspension of 25.6 g of ferric chloride in 50 ml of water was added at room temperature to a solution of 20 
g of trimethylhydroquinone in 150 ml of acetone, and the resulting mixture was stirred for 1 hour, after which it was 
allowed to stand for 2 days. At the end of this time, it was concentrated to about one half of its original volume, and 

50 the concentrate was mixed with water. The resulting aqueous mixture was extracted with ethyl acetate, and the extract 
was washed with water and with a saturated aqueous solution of sodium chloride, in that order, after which it was dried 
over anhydrous sodium sulphate. The solvent was removed by distillation under reduced pressure, and the resulting 
residue was purified by column chromatography through silica gel, using a 1 : 6 by volume mixture of ethyl acetate 
and hexane as the eluent, to give 1 6.9 g of the title compound having an Rf value = 0.48 (on thin layer chromatography 

55 on silica gel; developing solvent: a 1 : 6 by volume mixture of ethyl acetate and hexane). 



30 



209 



EP 0 745 600 B1 



PREPARATION 11 



2.3.6-Trimethylbenzoquinone-4-oxime 

5 [0196] A solution of 7.04 g of hydroxy lam ine hydrochloride in 30 ml of water was added at room temperature to a 
solution of 16.9 g of trimethyibenzoquinone (prepared as described in Preparation 10) in 150 ml of methanol and the 
resulting mixture was stirred for 2 hours, after which it was allowed to stand for 2 days. At the end of this time : the 
reaction mixture was diluted with 1 000 ml of water. The precipitate which separated out was collected by filtration and 
recrystallized from a mixture of ethyl acetate and hexane ; to give 11 .2 g of the title compound, melting at 1 88 - 190°C. 

10 

PREPARATION 12 
4-Hydroxy-2 ! 3,5-trimethylaniline 

15 [0197] 152 g of sodium hydrosulphite were added ; whilst ice-cooling , to a mixture of 36.15 g of 2,3.6-trimethyl-ben- 
zoquinone-4-oxime (prepared as described in Preparation 1 1 ) and 880 ml of a 1 N aqueous solution of sodium hydrox- 
ide, and the resulting mixture was stirred at room temperature for 1 hour, after which it was allowed to stand overnight. 
The reaction mixture was then poured into ice-water and the pH of the aqueous mixture was adjusted to a value of 4 
to 5 by the addition of 5 N aqueous hydrochloric acid, after which it was neutralized with sodium hydrogencarbonate. 

20 The mixture thus obtained was extracted with ethyl acetate. The extract was washed with a saturated aqueous solution 
of sodium chloride and dried over anhydrous sodium sulphate. The solvent was then removed by distillation under 
reduced pressure, after which the crystalline residue was triturated with diisopropyl ether and collected by filtration. 
On washing with diisopropyl ether, there were obtained 30.1 g of the title compound, melting at 131 - 134°C. 

25 PREPARATION 13 

N-t-Butoxycarbonyl-4-hydroxy-2.3.5-trimethylaniline 

[0198] 22.0 mi of triethylamine were added at room temperature to a solution of 20 g of 4-hydroxy-2 ; 3,5-trimethyl- 
30 aniline (prepared as described in Preparation 1 2) in 500 ml of tetrahydrofuran, followed by 34.6 g of di-t-butyl dicarbo- 
nate, and the resulting mixture was stirred for 6 hours, after which it was allowed to stand overnight. At the end of this 
time, the reaction mixture was freed from the solvent by distillation under reduced pressure, and the resulting residue 
was mixed with water. The resulting aqueous mixture was extracted with ethyl acetate. The extract was washed with 
a saturated aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The solvent was removed 
35 by distillation under reduced pressure, after which the crystalline residue was triturated with hexane, to give 31 .9 g of 
the title compound, melting at 158 - 161°C. 

PREPARATION 14 

40 N-Methyl-4-hydroxy-2,3.5-trimethylaniline 

[0199] A solution of 15 g of N-t-butoxycart3onyl-4-hydroxy-2. 3, 5-trimethyf aniline (prepared as described in Prepara- 
tion 13) in 200 ml of dehydrated tetrahydrofuran was added to a suspension of 6.8 g of lithium aluminium hydride in 
300 ml of dehydrated tetrahydrofuran, whilst ice-cooling, and the resulting mixture was stirred at room temperature for 

■*5 3 hours, after which it was heated under reflux for 2 hours. At the end of this time, a mixture of 1 0 ml of water and 30 
ml of tetrahydrofuran was added to the reaction mixture in order to destroy any excess of lithium aluminium hydride. 
The reaction mixture was then stirred at room temperature for 1.5 hours, after which insoluble materials were filtered 
off with the aid of a Celite (trade mark) filter aid. These materials were washed with ethyl acetate, and the ethyl acetate 
washings were combined and dried over anhydrous sodium sulphate. The solvent was removed by distillation under 

so reduced pressure, and the resulting residue was purified by column chromatography through silica gel using a 1 : 3 
by volume mixture of ethyl acetate and hexane as the eluent. to give 5.1 g of the title compound, melting at 120 - 122°C. 

PREPARATION 15 

55 N-t-Butoxycarbonyl-N-methyl-4-hydroxy-2.3.5-trimethylaniline 

[0200] 5.0 ml of triethylamine and a solution of 7.92 g of di-t-butyl dicarbonate in 30 ml of tetrahydrofuran were added 
at room temperature to a solution of 5.0 g of N-methyl-4-hydroxy-2.3.5-trimethylaniiine (prepared as described in Prep- 
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aration 14) in 70 ml of tetrahydrofuran : and the resulting mixture was stirred for 1 hour, after which it was allowed to 
stand overnight. At the end of this time, the reaction mixture was freed from the solvent by distillation under reduced 
pressure, and the resulting residue was mixed with water. The aqueous mixture was extracted with ethyl acetate. The 
extract was washed with water and with a saturated aqueous solution of sodium chloride, in that order after which it 
5 was dried over anhydrous magnesium sulphate. After distilling off the solvent, the residual crystals were triturated with 
hexane and collected by filtration. There were obtained 7.35 g of the title compound, melting at 163 - 166°C. 

PREPARATION 16 

w N-t-Butoxycarbonyl'N-methyl-4-acetoxy-2.3 ; 5-trimethylaniline 

[0201] 5.64 ml of dehydrated triethylamine and 2.9 ml of acetyl chloride were added at room temperature to a solution 
of 7.2 g of N-t-butoxycarbonyl-N-methyl^-hydroxy^^^-trimethylaniline (prepared as described in Preparation 15) in 
100 ml of dehydrated tetrahydrofuran, and the resulting mixture was stirred for 1 hour after which it was allowed to 
*5 stand overnight. The reaction mixture was then diluted with water and the aqueous mixture was extracted with ethyl 
acetate. The extract was washed with water and with a saturated aqueous solution of sodium chloride, in that order 
after which it was dried over anhydrous magnesium sulphate. The solvent was removed by distillation under reduced 
pressure, after which the residue was triturated with ice-cooled hexane to cause crystallization. The crystals were 
collected by filtration and washed with ice-cooled hexane. to give 6.25 g of the title compound, melting at 103 - 104°C. 

20 

PREPARATION 17 

N-Methyl-4-acetoxy-2,3.5-trimethyianiline hydrochloride 

25 [0202] A mixture prepared by adding 100 ml of a 4 N solution of hydrogen chloride in 1 ,4-dioxane to 5.45 g of N-t- 
butoxycarbonyl-N-methyl-4-acetoxy-2 t 3 ; 5-trimethylaniline (prepared as described in Preparation 16) at room temper- 
ature was stirred for 3 hours. At the end of this time, the reaction mixture was freed from the solvent by distillation 
under reduced pressure, and the resulting residue was triturated with diisopropyt ether. The crystals thus obtained 
were collected by filtration, after which they were washed with diisopropyl ether to give 4.36 g of the title compound, 

30 melting at 172- 176°C. 

PREPARATION 18 

N-Methyl-4-acetoxy-2.3 ; 5-trimethyi'6-nitroaniline 

35 

[0203] 4.3 g of N-methyl-4-acetoxy-2 : 3,5-trimethyianifine hydrochloride (prepared as described in Preparation 17) 
were added to ice~cooled concentrated aqueous nitric acid, and the resulting mixture was stirred, whilst ice-cooling, 
for 1 0 minutes and then at room temperature for 1 0 minutes. At the end of this time, the reaction mixture was poured 
into ice-water and the aqueous mixture was neutralized by the addition of sodium hydrogencarbonate, after which it 

40 was extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium chloride and 
dried over anhydrous sodium sulphate. The solvent was then removed by distillation under reduced pressure, after 
which 50 ml of diisopropyl ether and 50 ml of hexane were added to the residue. The mixture was then agitated ultra- 
sonically for 5 minutes. Insoluble precipitates were triturated with a 1 : 1 by volume mixture of diisopropyl ether and 
hexane. The resulting crystals were collected by filtration, after which they were washed with a 1 : 1 by volume mixture 

45 of diisopropyl ether and hexane to give 2.76 g of the title compound, melting at 143 - 146°C. 

PREPARATION 19 

4-Acetoxy-N-methyl-3.5 ; 6-trimethyl-1,2-phenylenediamine 

50 

[0204] A solution of 2.65 g of N-methyl-4-acetoxy-2.3.5-trimethyl-6-nitroaniline (prepared as described in Preparation 
18) in a mixture of 20 ml ethanol and 20 ml of ethyl acetate was shaken at room temperature for 3.5 hours and then 
at 40°C for 3 hours in an atmosphere of hydrogen and in the presence of 0.2 g of platinum oxide. At the end of this 
time, the reaction mixture was filtered to remove the platinum oxide and the filtrate was freed from the solvent by 
55 distillation under reduced pressure. The resulting residue was purified by column chromatography through silica gel, 
using a i : 1 by volume mixture of ethyl acetate and hexane as the eluent. to give 1.3 g of title compound, melting at 
113 - 116°C. 
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PREPARATION 20 

5-(4-Methoxycarbonylmethoxybenzyl)-3-triphenylmethylthiazolidine-2.4-dione 

5 [0205] 126 g of cesium carbonate were added at room temperature to a solution of 120 g of 5-(4-hydroxybenzyl)- 
3-triphenylmethylthiazolidine-2,4-dione in 2.5 litres of acetone, followed by 36 ml of methyl bromoacetate, and the 
resulting mixture was stirred for 1 hour. At the end of this time ; the reaction mixture was freed from the solvent by 
distillation under reduced pressure, and the resulting residue was mixed with water. The aqueous mixture was then 
extracted with ethyl acetate. The extract was washed with water and then with a saturated aqueous solution of sodium 

10 chloride ! after which it was dried over anhydrous magnesium sulphate. The solvent was removed by distillation under 
reduced pressure, after which 1 litre of diethyl ether was added to the oily residue. The mixture was then agitated 
ultrasonically for 10 minutes. The solid substance precipitated was collected by filtration, to give 126.3 g of the title 
compound, melting at 158 - 162°C. 

15 PREPARATION 21 

5-(4-Methoxycarbonylmethoxybenzyl)thiazolidine-2 ; 4-dione 

[0206] 1700 ml of acetic acid and then 400 ml of water were added at room temperature to a suspension of 344 g 
20 of 5- (4-methoxycarbonylmethoxybenzyl)-3-triphenylmethyl-thiazolidine-2,4-dione (prepared as described in Prepara- 
tion 20) in 400 ml of 1 ,4-dioxane and the resulting mixture was stirred for 5 hours at 80°C. At the end of this time, the 
reaction mixture was freed from the solvent by evaporation under reduced pressure, and the resulting residue was 
purified by column chromatography through silica gel using a 1 : 2 by volume mixture of ethyl acetate and hexane. a 
2 : 1 by volume mixture of ethyl acetate and hexane and then ethyl acetate as eluents. to give 161 .7 g of the title 
25 compound, melting at 100 - 106°C. 

PREPARATION 22 

N-t-Butoxycarbonyl-4-methoxy-2-nitroaniline 

30 

[0207] A solution of 2.5 g of 4-methoxy-2-nitroaniline in 30 ml of dehydrated dimethylformamide was added at room 
temperature to a suspension of 0.72 g of sodium hydride (as a 55% w/w dispersion in mineral oil) in 30 mi of dehydrated 
dimethylformamide, and the resulting mixture was stirred at room temperature for 10 minutes, after which a solution 
of 3.57 g of di-t-butyl dicarbonate in 20 ml of dehydrated dimethylformamide was added at room temperature and then 

35 the mixture was stirred for 1 hour. At the end of this time, the reaction mixture was poured into ice-water and the 
resulting mixture was extracted with ethyl acetate. The extract was washed with water and then with a saturated aque- 
ous solution of sodium chloride, after which it was dried over anhydrous sodium sulphate. The extract was freed from 
the solvent by distillation under reduced pressure, after which the resulting residue was purified by column chroma- 
tography through silica gel. using a 1 : 20 by volume mixture of ethyl acetate and hexane as the eluent, to give 1 .94 g 

+0 of the title compound having an Rf value = 0.39 (on thin layer chromatography on silica gel; developing solvent: a 1 : 
20 by volume mixture of ethyl acetate and hexane). 

PREPARATION 23 

45 N-t-Butoxycarbonyl-N-methyl-4-methoxy-2-nitroaniline 

[0208] A procedure similar to that described in Preparation 7 was repeated, except that 0.46 g of sodium hydride 
(as a 55% w/w dispersion in mineral oil), 15 ml of dehydrated dimethylformamide. 0.66 ml of methyl iodide and a 
solution of 1 .9 g of N-t-butoxycarbonyl-4-methoxy-2-nitroaniline (prepared as described in Preparation 22) in 15 ml of 
so dehydrated dimethylformamide were used, to give 2.0 g of the title compound having an Rf value = 0.34 (on thin layer 
chromatography on silica gel; developing solvent: a 1 : 5 by volume mixture of ethyl acetate and hexane). 

PREPARATION 24 

55 N-Methyl-4-methoxy-2-nitroaniline 

[0209] A procedure similar to that described in Preparation 8 was repeated, except that 2.0 g of N-t-butoxycarbonyi- 
N-methyl-4-methoxy-2-nitroaniline (prepared as described in Preparation 23) and 30 ml of a 4 N solution of hydrogen 



212 



W EP 0 745 600 B1 W 

chloride in 1 ,4-dioxane were used, to give 1 .17 g of the title compound having an Rf value = 0.62 (on thin layer chro- 
matography on silica gel; developing solvent: a 1 : 5 by volume mixture of ethyl acetate and hexane). 

PREPARATION 25 

5 

4-Methoxy-N-methyl-1,2-phenylenediamine 

[0210] A solution of 1 .16 g of N-methyl-4-rnethoxy-2-nitro-aniline (prepared as described in Preparation 24) in 50 ml 
of ethanol was shaken in an atmosphere of hydrogen and in the presence of 0.3 g of 10% w/w palladium-on-charcoal 
10 for 3 hours. At the end of this time, the palladium-on-charcoal was filtered off ; and the filtrate was freed from the solvent 
by evaporation under reduced pressure, to give 1 .1 7 g of the title compound having an Rf value = 0.50 (on thin layer 
chromatography on silica gel; developing solvent: a 1 : 3 by volume mixture of ethyl acetate and hexane). 



15 



PREPARATION 26 



Methyl 5-benzimidazolecarboxylate 



[0211] A mixture of 10 g of 5-benzimidazolecarboxylic acid : 150 ml of methanol and 100 ml of a 4 N solution of 
hydrogen chloride in 1 : 4-dioxane was agitated ultrasonicaliy for 4 hours. At the end of this time, the solvent was removed 
20 by distillation under reduced pressure, after which 300 ml of methanol and 3.5 g of lithium borohydride were added to 
the residue and the mixture was stirred for 1 hour. The solvent was then removed by evaporation under reduced 
pressure and the residue was mixed with an aqueous solution of sodium chloride, after which it was extracted with 
ethyl acetate. The solvent was removed by distillation under reduced pressure, to give 5.44 g of the title compound, 
melting at 136- 138°C. 

25 

PREPARATION 27 

Methyl 1 -benzyt-5-benzimidazolecarboxyiate 

30 [0212] A mixture of 2.8 g of methyl 5-benzimidazole-carboxylate (prepared as described in Preparation 26), 3.52 g 
of benzyl bromide, 3 g of potassium carbonate and 50 ml of acetone was stirred for 3 days at room temperature. At 
the end of this time, the solvent was removed by evaporation under reduced pressure and the residue was mixed with 
an aqueous solution of sodium chloride, after which it was extracted with ethyl acetate. The extract was dried over 
anhydrous sodium sulphate, after which the solvent was removed by distillation under reduced pressure. The residue 

35 was then recrystaiiized from a mixture of ethyl acetate and hexane, to give 0.94 g of the title compound, melting at 1 56 
- 162°C. 

PREPARATION 28 

40 1 -Benzyl-5-benzimidazolemethanol 

[0213] 0.87 g of methyl 1-benzyl-5-benzimidazolecarboxylate (prepared as described in Preparation 27) in 18 ml of 
dehydrated tetrahydrofuran were added to a suspension of 0.23 g of lithium aluminium hydride in 10 ml of. dehydrated 
tetrahydrofuram, whilst ice-cooling, and the resulting mixture was stirred for 2 hours at room temperature. A further 

45 o.11 g of lithium aluminium hydride and 10 ml of dehydrated tetrahydrofuran were then added to the reaction mixture 
and the mixture was stirred for 1 hour at room temperature and then for 4.5 hours at 50 °C in oil bath, after which it 
was heated under reflux for 2 hours. The reaction mixture was cooled to room temperature by allowing it to stand., after 
which sodium sulphate decahydrate was added to it in excess and the mixture was stirred for 2 hours at room temper- 
ature. At the end of this time, the reaction mixture was filtered with the aid of a Celtte (trade mark) filter aid and the 

50 filtrate was freed from the solvent by distillation under reduced pressure. The residue was then recrystaiiized from a 
mixture of ethanol and diisopropyl ether, to give 383 mg of the title compound, melting at 148- 150°C. 

PREPARATION 29 

55 5-[4-(1-Benzylbenzimidazol-5-ylmethoxv)benzvil-3-triphenylmethyithiazoiidine-2.4-dione 

[0214] A mixture of 822 mg of 5-(4-hydroxybenzyl)-3-tripheny!methylthiazotidine-2.4-dione. 454 mg of azodicarbo- 
nyldipiperidine. 6 ml of dehydrated toluene and 0.44 ml of tributylphosphine was stirred for 30 minutes at room tem- 
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perature. At the end of this time, 349 mg of 1 -benzyl-5-benzimidazolemethanol were added to the reaction mixture and 
then the mixture was stirred for 3 hours, after which it was allowed to stand for 10 days at room temperature. The 
solvent was then removed by distillation under reduced pressure and the resulting residue was purified by column 
chromatography through silica gel using a gradient elution method, with mixtures of ethyl acetate and hexane in ratios 
ranging from 3 : 1 to 1 : 0 by volume as the eluenL to give 0.32 g of the title compound, softening at 90 - 91 °C. 

FORMULATION 1 



Powder preparation 



[0215] 4 g of 5-[4-(6-methoxy-1-methylbenzimidazol-2-yl-methoxy)ben2ylJthiazolidine-2 : 4-dione (Compound No. 
1 -49) ; 1 0 g of polyvinylpyrrolidone and 0.5 g of hydroxypropylmethylcellulose (Commercial name: TC-5E; a product of 
Shin-Etsu Chemical Industry Co. ; Ltd.) are mixed and pulverized using a vibrating mill for 30 minutes to obtain the 
desired powder preparation. 

FORMULATION 2 



Capsule preparation 

20 [0216] 20 g of 5-[4-(6-methoxy-1-methylbenzimidazol-2-yt-methoxy)benzyl]thiazolidine-2 ; 4-dione (Compound No. 

1-49) and 20 g of polyvinylpyrrolidone are dissolved in a mixture of 100 g of acetone and 100 g of ethanol, and then 

the solution is sprayed onto 200 g of cross -carm el lose sodium, using a fluidized bed granulator to obtain granules. 

0.1 g of hydroxypropylmethylcellulose (Commercial name: TC-5E; a product of Shin-Etsu Chemical Industry Co. : Ltd.) 

and 1 .9 g of lactose are then added to 1 0 g of these granules and mixed. A gelatin capsule is then filled with 0.24 g of 
25 this mixture, to obtain a capsule preparation. The capsule preparation contains 0.1 g of the active compound per 

capsule. 

FORMULATION 3 
30 Tablet preparation 

[0217] 1 g of 5-{4-(6*methoxy-1-methylbenzimidazol-2-yl-methoxy)benzyl]thiazolidine-2 ; 4-dione (Compound No. 
1-49) and 1 g of polyvinylpyrrolidone are dissolved in a mixture of 5 g of acetone and 5 g of ethanol, and then using a 
rotary evaporator, the organic solvent is removed by evaporation under reduced pressure. The resulting solid matter 
35 js pulverized, to obtain fine granules. 0.25 g of crystalline cellulose, 0.25 g of low-substituted hydroxypropylcellulose, 
0.05 g of hydroxypropylmethylcellulose (Commercial name: TC-5E; a product of Shin-Etsu Chemical Industry Co., 
Ltd.) f 0.18 g of lactose and 0.2 g of magnesium stearate are added to 1 g of these fine granules and mixed. Tablets 
are then prepared using a tableting machine. 



Claims 

1 . Compounds of formula (I): 




X-(CH 2)m -Y-^( X) (I) 



in which: 



X represents a benzimidazole group which is unsubstituted or is substituted by at least one of substituents a. 
defined below; 

Y represents an oxygen atom or a sulphur atom: 
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Z represents a group of formula (ii), (iii), (iv) or (v) : 





(iv) 

R represents: 

a hydrogen atom; 

an alkyl group having from 1 to 4 carbon atoms; 
an alkoxy group having from 1 to 4 carbon atoms; 
a halogen atom; 
a hydroxy group: 
a nitro group: 

a group of formula -NR a R b : 

in which R a and R b are the same or different and each represents a hydrogen atom, an alkyl group 
having from 1 to 8 carbon atoms, a carbocyclic aryl group having from 6 to 10 carbon atoms, an aralkyl 
group having from 7 to 1 1 carbon atoms, the aryl moiety being unsubstituted. an aliphatic acyl group having 
from 1 to 11 carbon atoms, an aryl-aliphatic acyl group in which an aliphatic acyl group -having from 2 to 
6 carbon atoms is substituted by at least one carbocyclic aryl group having from 6 to 1 0 carbon atoms : or 
an aromatic acyl group having from 7 to 11 carbon atoms: or 
an aralkyl group having from 7 to 11 carbon atoms, 
the aryl moiety being unsubstituted; and 

m represents an integer from 1 to 5; 

said substituents a are selected from: 

an alkyl group having from 1 to 4 carbon atoms: 
an alkoxy group having from 1 to 4 carbon atoms; 
a benzyloxy group: 
a halogen atom; 
a hydroxy group; 
an acetoxy group; 

an alkylthio group having from 1 to 4 carbon atoms: 
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a trifluoromethyl group; 
an amino group; or 

an aralkyl group having from 7 to 11 carbon atoms, 
the aryl moiety being unsubstituted; 

and salts thereof. 

2. A compound according to Claim 1 : in which R represents a hydrogen atom : an alkyl group having from 1 to 4 
carbon atoms, an alkoxy group having from 1 to 4 carbon atoms or a halogen atom. 

3. A compound according to Claim 1 : in which: 

X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents a, 
as defined in Claim 1 ; and 

Ft represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, an alkoxy group havinc from 
1 to 4 carbon atoms or a halogen atom. 

4. A compound according to any one of Claims 1 to 3, in which Y represents an oxygen atom. 

5. A compound according to any one of Claims 1 to 4 : in which Z represents a 2,4-dioxothiazolidin-5-ylidenylr -jihy\. 
2 : 4-dioxothiazolidin-5-ylmethyl or 2.4.-dioxooxazoiidin-5-ylmethyl group. 

6. A compound according to Claim 1 ; in which: 

X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents a. 
as defined in Claim 1 : 

Y represents an oxygen atom: 

Z represer:s a 2 f 4-dioxothiazolidin-5-ylidenylmethyl : 2 ; 4-dioxothiazoltdin-5-ylmethyl or 2,4,-dioxooxazolidin- 
5-ylmethyl group: and 

R represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having from 
55 1 to 4 carbon atoms or a halogen atom. 

7. A compound according to any one of Claims 1 to 6. in which Z represents a 2,4-dioxothiazolidin-5-ylidenylmethyl 
or 2,4-dioxothiazolidin-5-ylmethyl group. 

40 8. A compound according to any one of Claims 1 to 7. in which R represents a hydrogen atom, a methyl group : a 
methoxy group, an ethoxy group, a fluorine atom or a chlorine atom. 

9. A compound according to any one of Claims 1 to 8, in which m represents an integer from 1 to 3. 
45 10. A compound according to Claim 1 , in which: 

X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents a. 
as defined in Claim 1 ; 

50 Y represents an oxygen atom: 

Z represents a 2.4-dioxothiazolidin-5-ylidenyimethyl or 2.4-dioxothiazoiidin-5-ylmethyl group: 

R represents a hydrogen atom, a methyl group, a methoxy group, an ethoxy group, a fluorine atom or a chlorine 
55 atom: and 

m represents an integer from 1 to 3. 
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11. A compound according to any one of Claims 1 to 10, in which X represents a benzimidazole group which is 
unsubstituted or is substituted by from 1 to 5 of substituents a", defined beiow; substituent a" represents an alkyi 
group having from 1 to 4 carbon atoms : an alkoxy group having from 1 to 4 carbon atoms, a benzyloxy group a 
halogen atom : an alkylthio group having from 1 to 4 carbon atoms ; a trifluoromethyi group, a hydroxy group, an 
acetoxy group or a benzyl group. 

12. A compound according to any one of Claims 1 to 11 , in which Z represents a 2 : 4-dioxothiazolidin-5-ylmethyl group. 

13. A compound according to any one of Claims 1 to 12, in which R represents a hydrogen atom : a methyl group or 
a methoxy group. 



14. A compound according to Claim 1 f in which: 



X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents a", 
defined below; 

substituent a" represents an alkyl group having from 1 to 4 carbon atoms, an alkoxy group having from 
1 to 4 carbon atoms, a benzyioxy group, a halogen atom, an alkylthio group having from 1 to 4 carbon atoms, 
a trifluoromethyi group, a hydroxy group, an acetoxy group or a benzyl group; 



Y represents an oxygen atom; 



Z represents a 2 ; 4-dioxothiazolidin-5-ylmethyl group: 

R represents a hydrogen atom, a methyl group or a methoxy group; and 



m represents an integer from 1 to 3. 

15. A compound according to any one of Claims 1 to 14, in which X represents a benzimidazole group, which is 
unsubstituted or is substituted by from 1 to 5 of substituents a"\ defined below; 

substituent a'" represents a methyl group, an ethyl group, an isopropyl group, a methoxy group, an ethoxy 
group, a propoxy group, an isopropoxy group, a benzyloxy group, a fluorine atom, a chlorine atom, a methylthio 
group, an ethylthio group, a hydroxy group, an acetoxy group or a benzyl group. 

16. A compound according to any one of Claims 1 to 15, in which R represents a hydrogen atom. 

17. A compound according to any one of Claims 1 to 16, in which m represents the integer 1 or 2. 

18. A compound according to Claim 1 , in which: 

X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents a"\ 
defined below: 

substituent a"' represents a methyl group, an ethyl group, an isopropyl group, a methoxy group, an 
ethoxy group, a propoxy group, an isopropoxy group, a benzyloxy group, a fluorine atom, a chlorine atom, a 
methylthio group, an ethylthio group, a hydroxy group, an acetoxy group or a benzyl group: 



Y represents an oxygen atom; 



Z represents a 2,4-dioxothiazolidin-5-ylmethyl group; 



R represents a hydrogen atom; and 

m represents the integer 1 or 2. 

19. A compound according to any one of Claims 1 to 18. in which X represents a benzimidazole group, which is 
unsubstituted or is substituted by from 1 to 5 of substituents a" M defined below; 

substituent a"" represents a methyl group, a methoxy group, a hydroxy group, a benzyl group or an acetoxy 
group. 
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20. A compound according to any one of Claims 1 to 19, in which m represents the integer 1 . 

21. A compound according to Claim 1 . in which: 

X represents a benzimidazole group, which is unsubstituted or is substituted by from 1 to 5 of substituents 
a'"\ defined below; 

substituent a"" represents a methyl group., a methoxy group, a hydroxy group, a benzyl group or an 
acetoxy group. 

Y represents an oxygen atom; 

Z represents a 2,4-dioxothiazolidin-5-ylmethyl group: 

R represents a hydrogen atom; and 

m represents the integer 1 . 

22. 5-[4-(1-Methylbenzimidazoi-2-ylmethoxy)benzyl]-thiazolidine-2 ; 4-dione and pharmaceuticaliy acceptable salts 
thereof. 

23. 5-[4-(6-Methoxy-i -methylbenzimidazol-2-ylmethoxy) - benzyl]thiazolidine-2,4-dione and pharmaceuticaliy accept- 
able salts thereof. 

24. 5-[4-(5-Methoxy-1-methylbenzimidazol-2-ylmethoxy)-benzyl]thiazolidine-2,4-dione and pharmaceuticaliy accept- 
able salts thereof. 

25. 5-[4-(1-Benzylbenzimidazol-5-ylmethoxy)benzyl]-thiazolidine-2,4-dione and pharmaceutical^ acceptable salts 
thereof. 

26. 5-[4-(5-Hydroxy-1 ^.eT-tetramethylbenzimidazol^-ylmethoxyJbenzyllthiazolidine^^-dione and pharmaceutical- 
iy acceptable salts thereof. 

27. 5-[4-(5-Acetoxy-1 ! 4 r 6 r 7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidine-2,4-dione and pharmaceutical- 
iy acceptable salts thereof. 

28. 5-[4-(6-Benzyloxy-1-methylbenzimidazol-2-ylmethoxy)-benzyl]thiazolidine-2 ; 4-dione and pharmaceuticaliy ac- 
ceptable salts thereof. 

29. A pharmaceutical composition for the treatment or prophylaxis of insulin resistance, diabetes, hyperglycemia, ar- 
teriosclerosis, cataracts, hyperlipemia, obesity, impaired glucose tolerance, hypertension, polycystic ovary syn- 
drome, gestational diabetes mellitus or insulin resistant non-IGT, cataracts and complications thereof, which com- 
position comprises an effective amount of an active compound in admixture with a pharmaceuticaliy acceptable 
carrier or diluent, in which said active compound is at least one compound according to any one of Claims 1 to 28. 

30. The use of a compound according to any one of Claims 1 to 28 for the manufacture of a medicament for the 
treatment or prophylaxis of insulin resistance, diabetes, hyperglycemia, arteriosclerosis, hyperlipemia, obesity, 
impaired glucose tolerance, hypertension, polycystic ovary syndrome, gestational diabetes mellitus or insulin re- 
sistant non-(GT s cataracts and complications thereof. 

31. A pharmaceutical composition for the treatment or prophylaxis of diseases treatable by the inhibition of aldose 
reductase, 5-lipoxygenase or lipid peroxide, and complications thereof, which composition comprises an effective 
amount of an active compound in admixture with a pharmaceuticaliy acceptable carrier or diluent, in which said 
active compound is at least one compound according to any one of Claims 1 to 28. 

32. The use of a compound according to any one of Claims 1 to 28 for the manufacture of a medicament for the 
tres ,ent or prophylaxis of diseases treatable by the inhibition of aldose reductase, 5-lipoxygenase or lipid per- 
oxide, and complications thereof. 
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33. The use of a compound according to any one of Claims 1 to 28 for the manufacture of a medicament. 

Patentanspruche 

1. Verbindung der Formel (I): 



R 




worin: 

X eine Benzimidazolgruppe darstellt : die unsubstituiert oder mit mindestens einem der nachstehend definier- 
ten Substituenten a substituiert ist. 

Y ein Sauerstoffatom oder ein Schwefelatom darstellt. 

Z eine Gruppe der Formei (i), (ii), (iv) oder (v) darstellt: 




— CH* O 



R darstellt: 



X P — CH, O 
0 NH HO llHj 

T « 



ein Wasserstoffatom. 

eine Alkylgruppe mit 1 bis 4 Kohienstoffatomen. 
eine Alkoxygruppe mit 1 bis 4 Kohienstoffatomen, 
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ein Halogenatorn, 

eine Hydroxygruppe, 

eine Nitrogruppe ; 

eine Gruppe der Formel -NR a R b , 

worin R a und R b gleich oder verschieden sind und jeweils ein Wasserstoffatom, eine Alkyfgruppe 
mit 1 bis 8 Kohlenstoffatomen ; eine carbocyclische Arylgruppe mit 6 bis 10 Kohlenstoffatomen : eine Aral- 
kylgruppe mit 7 bis 11 Kohlenstoffatomen ; worin der Arylrest unsubstituiert ist, eine aiiphatische Acylgrup- 
pe mit 1 bis 11 Kohlenstoffatomen } eine A ry I -aiiphatische Acytgruppe : worin die aiiphatische Acylgruppe 
mit 2 bis 6 Kohlenstoffatomen mitmindestens einercarbocyclischen Arylgruppe mit 6 bis 1 0 Kohlenstoffa- 
tomen substituiert ist, oder eine aromatische Acylgruppe mit 7 bis 11 Kohlenstoffatomen darstellen ; oder 
eine Aralkylgruppe mit 7 bis 11 Kohlenstoffatomen, worin der Arylrest unsubstituiert ist, und 
m eine ganze Zahl von 1 bis 5 ist. 

wobei die Substituenten a aus der folgenden Gruppe ausgewahlt sind: 

eine Alkyfgruppe mit 1 bis 4 Kohlenstoffatomen, 
eine Atkoxygruppe mit 1 bis 4 Kohlenstoffatomen, 
eine Benzyloxygruppe. 
ein Halogenatorn, 
eine Hydroxygruppe ; 
eine Acetoxygruppe, 

eine Alkylthiogruppe mit 1 bis 4 Kohlenstoffatomen, eine Trifluormethylgruppe, 
eine Aminogruppe, oder 

eine Aralkylgruppe mit 7 bis 11 Kohlenstoffatomen, 
worin der Arylrest unsubstituiert ist, 

und Salze davon. 

Verbindung nach Anspruch 1 , worin R ein Wasserstoffaton% eine Alkyfgruppe mit 1 bis 4 Kohlenstoffatomen. eine 
Alkoxygruppe mit 1 bis 4 Kohlenstoffatomen oder ein Halogenatorn darsteflt. 

Verbindung nach Anspruch 1 . worin 

X eine Benzimidazolgruppe darstellt, die unsubstituiert oder mit 1 bis 5 der in Anspruch 1 definierten Substi- 
tuenten a substituiert ist und 

R ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen, eine Alkoxygruppe mit 1 bis 4 Koh- 
lenstoffatomen oder ein Halogenatorn darstellt. 

Verbindung nach einem der Anspruche 1 bis 3. worin Y ein Sauerstoffatom ist. 

Verbindung nach einem der Anspruche 1 bis 4, worin Z eine 2,4-Dioxothiazolidin-5-ylidenylmethy^-. 2,4-Dioxothia- 
zolidin-5-ylmethyl- oder 2,4-Dioxooxazoiidin-5-ylmethylgruppe ist. 

Verbindung nach Anspruch 1 , worin 

X eine Benzimidazolgruppe ist. die unsubstituiert oder mit 1 bis 5 der in Anspruch 1 definierten Substituenten 
a definiert ist, 

Y ein Sauerstoffatom darstellt. 

Z eine 2 : 4-Dioxothiazolidin-5-ylidenylmethyk 2.4-Dioxothiazolidin-5-yimethyl- oder 2,4-Dioxooxazo!idin-5-yl- 
methylgruppe darstellt, und 

R ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen, eine Alkoxygruppe mit 1 bis 4 Koh- 
lenstoffatomen oder ein Halogenatorn darstellt. 

Verbindung nach einem der Anspruche 1 bis 6. worin Z eine 2.4-Dioxothiazolidin-5-ylidenylmethyl- oder2.4-Dio- 
xothiazolidin-5-ylmethyigruppe ist. 
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8. Verbindung nach einem der Anspruche 1 bis 7, worm R ein Wasserstoffatom. eine Methylgruppe eine Methoxv- 
gruppe ; eine Ethoxygruppe : ein Fluoratom Oder ein Chloratom ist ; 

9. Verbindung nach einem der Anspruche bis 8 ; worin m eine ganze Zahl von 1 bis 3 darstellt 

10. Verbindung nach Anspruch 1, worin: 

X eine Benzimidazolgruppe, weiche unsubstituiert oder mit 1 bis 5 der in Anspruch 1 definierten Substituenten 
a substituiert ist 

Y ein Sauerstoffatom darstellt, 

Z eine 2,4-Dioxothiazoiidin-5-ylidenylmethyl- oder 2,4-Dioxothiazoltdin-5-ylmethylgruppe darstellt, 

R ein Wasserstoffatom : eine Methylgruppe, eine Methoxygruppe, eine Ethoxygruppe, ein Fluoratom oder ein 
Chioratom darstellt, und 

m eine ganze Zahl von 1 bis 3 ist. 

1 1 . Verbindung nach einem der Anspruche 1 bis 10, worin X eine Benzimidazolgruppe darstellt, die unsubstituiert oder 
mit 1 bis 5 der nachstehend definierten Substituenten a" substituiert ist 

wobei der Substituent a" eine Alkylgruppe mit 1 bis 4 Kohienstoffatomen : eine Alkoxygruppe mit 1 bis 4 
Kohlenstoffatomen, eine Benzyloxygruppe, ein Halogenatom. eine Afkylthiogruppe mit 1 bis 4 Kohlenstoffatomen. 
eine Trifiuormethylgruppe, eine Hydroxygruppe, eine Acetoxygruppe oder eine Benzyigruppe darstellt 

12. Verbindung nach einem der Anspruche 1 bis 11 : worin Z eine 2.4-Dioxothiazolidin-5-ylmethylgruppe ist. 

13. Verbindung nach einem der Anspruche 1 bis 12, worin R ein Wasserstoffatom, eine Methylgruppe oder eine Me- 
thoxygruppe ist. 

14. Verbindung nach Anspruch 1, worin: 

X eine Benzimidazolgruppe darstellt, die unsubstituiert oder mit 1 bis 5 der nachstehend definierten Substi- 
tuenten a" substituiert ist, 

wobei der Substituent a" eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen, eine Alkoxygruppe mit 1 bis 
4 Kohlenstoffatomen, eine Benzyloxygruppe. ein Halogenatom. eine Alkylthiogruppe mit 1 bis 4 Kohlenstoffa- 
tomen, eine Trifiuormethylgruppe. eine Hydroxygruppe. eine Acetoxygruppe oder eine Benzyigruppe darstellt, 

Y ein Sauerstoffatom darstellt, 

Z eine 2,4-Dioxothiazotidin-5-ylmethylgruppe darstellt. 

R ein Wasserstoffatom, eine Methylgruppe oder eine Methoxygruppe darstellt, und 
m eine ganze Zahl von 1 bis 3 ist. 

15. Verbindung nach einem der Anspruche 1 bis 1 4, worin X eine Benzimidazolgruppe darstellt die unsubstituiert oder 
mit 1 bis 5 der nachstehend definierten Substituenten a 1 " substituiert ist. 

wobei der Substituent a 1 " eine Methylgruppe. eine Ethylgruppe. eine Isopropylgruppe, eine Methoxygruppe, 
eine Ethoxygruppe, eine Propoxygruppe. eine isopropoxygruppe. eine Benzyloxygruppe. ein Fluoratom. ein Chlo- 
ratom. eine Methylthiogruppe, eine Ethylthiogruppe. eine Hydroxygruppe, eine Acetoyxgruppe oder eine Benzyi- 
gruppe darstellt. 

16. Verbindung nach einem der Anspruche 1 bis 15. worin R ein Wasserstoffatom darstellt. 

17. Verbindung nach einem der Anspruche 1 bis 16. worm m die ganze Zahl 1 oder 2 ist. 

18. Verbindung nach Anspruch t : worin: 



221 



EP 0 745 600 B1 V 

X eine Benzimidazolgruppe darstellt, die unsubstituiert oder mit 1 bis 5 der nachstehend definierten Substi- 

tuenten a m substituiert ist, 

wobei der Substituent oT eine Methylgruppe, eine Ethylgruppe : eine Isopropylgruppe, eine Methoxy- 
gruppe. eine Ethoxygruppe. eine Propoxygruppe : eine isopropoxygruppe, eine Benzyloxygruppe ; ein Fluora- 
tom, ein Chloratom, eine Methylthiogruppe : eine Ethylthiogruppe, eine Hydroxygruppe, eine Acetoyxgruppe 
oder eine Benzyigruppe darstellt. 



Y ein Sauerstoffatom darstellt, 



Z eine 2 r 4-Dioxothiazolidin-5-ylmethylgruppe darstellt, 



R ein Wasserstoffatom darstellt, und 
m die ganze Zahl t oder 2 ist. 

19. Verbindung nach einem der Anspriiche 1 bis 18. worin X eine Benzimidazoigruppe darsteilt. die unsubstituiert oder 
mit 1 bis 5 der nachstehend definierten Substituenten a"" substituiert ist, 

wobei der Substituent a" M eine Methylgruppe, eine Methoxygruppe, eine Hydroxygruppe. eine Benzyigruppe 
oder eine Acetoxygruppe darstellt. 

20. Verbindung nach einem der Anspriiche 1 bis 19, worin m die ganze Zahl 1 ist. 

21 . Verbindung nach Anspruch 1 , worin: 

X eine Benzimidazolgruppe darstellt, die unsubstituiert oder mit 1 bis 5 der nachstehend definierten Substi- 
tuenten a"" substituiert ist, 

wobei der Substituent a"" eine Methylgruppe, eine Methoxygruppe, eine Hydroxygruppe. eine Benzyi- 
gruppe oder eine Acetoxygruppe darstellt, 

Y ein Sauerstoffatom darstellt, 

Z eine 2,4-Dioxothiazolidin-5-ylmethylgruppe darstellt, 
R ein Wasserstoffatom darstellt, und 
m die ganze Zahl 1 ist. 

22. 5-[4-(1-Methylbenzimidazol-2-ylmethoxy)benzyl]-thiazolidin-2 : 4-dion und pharmazeutisch geeignete Salze davon. 

23. 5-[4-(6-Methoxy-1-methylbenzimidazol-2-ylmethoxy)benzyl]-thiazolidin-2.4-dion und pharmazeutisch geeignete 
Salze davon. 



24. 5-[4-(5-Methoxy-1-methylbenzimidazol-2-ylmethoxy)benzyl]-thiazolidin-2,4-dion und pharmazeutisch geeignete 
Salze davon. 

25. 5-[4-(1-Penzylbenzimidazol-5-ylmethoxy)benzyl]-thiazolidin-2.4-dion und pharmazeutisch geeignete Salze da- 
von. 

26. 5-[4-(5-Hydroxy-1.4.6.7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidin-2.4-dion und pharmazeutisch 
geeignete Salze davon. 

27. 5-[4-(5-Acetoxy-1.4.6.7-tetramethylbenzimidazol-2-ylmethoxy)benzyl]thiazolidin-2.4-dion und pharmazeutisch 
geeignete Salze davon. 

28. 5-[4-(6-Benzyloxy-1-methylbenzimidazol-2-ylmethoxy)benzyl]thiazolidin-2.4-dion und pharmazeutisch geeignete 
Salze davon. 

29. Arzneimittelzusammensetzung fur die Behandlung oder Prophylaxe von Insulinresistenz. Diabetes. Hyperglyk- 



222 



EP 0 745 600 B1 



ten und Komplikationen davon wobei di r'^^' Katarak - 
dung mindestens eine Verbindung nach einem der Anspriiche 1 bis 28 ist. 6rfa ' n " 
30. Verwendung einer Verbindung nach einem der AnsDriiche 1 bk ?r 71 ,r Harc^n 

Difbirl ° 9 ' S ? rGli r set0lera ^ Bluthochdruck. poiyzystischem Eierstocksyndrom. ZhZZ^Z 
Diabetes mellitus oder msul.nresistenter nicht-IGT, Katarakten und Komplikationen davon. Wan9erschafts " 

*' ^It US T, menSetZUn9 fQfdie Behand ' Ung ° der Pr ° phylaxe VOn Krankheiten < die *** inhibition von Al- 
Z~ , 5 - Lip ° Xy9enase ° der Upidper ° Xid behandel ^^d, und von Komplikationen davon wobe il 
? on In T h 9 T : irkSame Men9e 6iner 3ktiVen Vert)indun 9 im Gemisch mit pharmazeuTch gt 

Z^SZ^S^^ M wobei die ak, ' e verbinduns mindestens eine 



32 ' llZZT" 9 TTT^ 9 naCh Sinem d8r AnSprtiChe 1 biS 28 Zur Herstel,un 9 eines Arzneimittels fur die 
Behandlung Oder Prophylaxe von Krankheiten, die durch Inhibition von Aldosereduktase. 5-Lipoxygenase Oder 
Lipidperoxid behandelbar sind, und von Komplikationen davon. ra^ase oaer 

33. Verwendung einer Verbindung nach einem der Anspriiche 1 bis 28 fur die Herstellung eines Arzneimittels. 



Revendications 



1. Composes de formule (I) : 



R 




dans laquelle : 



X represente un groupe benzimidazole non substitue : ou substitue par au moins un des substituants a, definis 
ci-apres ; 

Y represente un atome d'oxygene ou un atome de soufre ; 

Z represente un groupe de formule (iii), (iv) ou (v) ci-dessous : 
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2 \ 



Y" 



(iv) 




R represente : 



un atome d'hydrogene ; 

un groupe alkyle ayant de 1 a 4 atomes de carbone ; 
un groupe alcoxy ayant de 1 a 4 atomes de carbone ; 
un atome d'haiogene ; 
un groupe hydroxy ; 
un groupe nitro ; 

un groupe de la formuie -NR a R b ; 

dans laquelie R a et R b sont identiques ou differents. et represented chacun un atome d'hydrogene, un 
groupe alkyle ayant de 1 a 8 atomes de carbone, un groupe aryle carbocyclique ayant de 6 a 10 atomes 
de carbone. un groupe aralkyle ayant de 7 a 11 atomes de carbone, ie radical aryle etant non substitue, 
un groupe acyle aliphatique ayant de 1 a 11 atomes de carbone, un groupe acyle aryie-aliphatique dans 
lequel le groupe acyle aliphatique ayant de 2 a 6 atomes de carbone est substitue par au moins un groupe 
aryle carbocyclique ayant de 6 a 1 0 atomes de carbone, ou un groupe acyle aromatique ayant de 7 a 11 
atomes de carbone ; ou un groupe aralkyle ayant de 7 a 11 atomes de carbone, le radical aryle etant non 
substitue ; et 

m represente un entier de 1 a 5 ; 

lesdits substituants a etant choisis parmi : 



un groupe alkyle ayant de 1 a 4 atomes de carbone ; 
un groupe alcoxy ayant de 1 a 4 atomes de carbone ; 
un groupe benzyloxy ; 
un atome d'haiogene : 
un groupe hydroxy, 
un groupe acetoxy, 

un groupe alkylthio ayant de 1 a 4 atomes de carbone : 
un groupe trifluoromethyle ; 
un groupe amino ; ou 

un groupe aralkyle ayant de 7 a 11 atomes de carbone. le radical aryle etant non substitue ; 

Compose selon la revendication 1. dans lequel R represente un atome d'hydrogene, un groupe alkyle ayant de 1 
a 4 atomes de carbone. un groupe alcoxy ayant de 1 a 4 atomes de carbone, ou un atome d'haiogene. 



Compose selon la revendication 1 . dans lequel : 



X represente un groupe benzimidazole, non substitue ou substitue par entre 1 et 5 substituants a. tels que 
definis dans la revendication 1 : et 

R represente un atome d'hydrogene. un groupe alkyle ayant de 1 a 4 atomes de carbone. un groupe alcoxy 
ayant de 1 a 4 atomes de carbone ou un atome halogene. 

Compose selon Tune quelconque des revendications 1 a 3. dans lequel Y represente un atome d'oxygene. 

Compose selon Tune quelconque des revendications 1 a 4. dans lequel Z represente un groupe rnethyie 2.4-dioxo- 
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thiazolidine-5-ylidenyL methyle 2 ; 4-dioxothiazolidine-5-yl ou methyle 2,4-dioxo-oxazoiidine-5-yl. 

6. Compose selon la revendication 1 : dans lequel : 

X represente un groupe benzimidazole non substitue ou substitue par entre 1 et 5 substituants a tels aue 
definis dans ia revendication 1 ; ! H 

Y represente un atome d'oxygene ; 

Z represente un groupe methyle 2,4-dioxothiazoiidine-5-ylidenyl : methyle 2.4-dioxothiazolidine-5-yl ou methv- 
le 2.4-dioxo-oxazolidine-5-yl ; et y 
R represente un atome d'hydrogene, un groupe alkyle ayant de 1 a 4 atomes de carbone. un groupe alcoxy 
ayant de 1 a 4 atomes de carbone ou un atome halogene. 

7. Compose selon I'une quelconque des revendications 1 a 6 : dans lequel Z represente un groupe methyle 2 4-dioxo- 
thiazoiidine-5-ylidenyi ou methyle 2 f 4-dioxothiazolidine-5-yl. 

8. Compose selon I'une quelconque des revendications 1 a 7, dans lequel R represente un atome d'hydrogene. un 
groupe methyle ; un groupe methoxy, un groupe ethoxy, un atome de fluor ou un atome de chlore. 

9. Compose selon I'une quelconque des revendications 1 a 8, dans iequel m represente un entier de 1 a 3. 

10. Compose selon la revendication 1 : dans lequel ; 

X represente un groupe benzimidazole non substitue ou substitue par entre 1 et 5 substituants a, tels que 
definis dans la revendication 1 ; 
Y represente un atome d'oxygene ; 

Z represente un groupe methyle 2,4-dioxothiazolidine-5-ylidenyl ou methyle 2,4-dioxothiazolidine-5-yf : 
R represente un atome d'hydrogene, un groupe methyle. un groupe methoxy, un groupe ethoxy, un atome de 
fluor ou un atome de chlore. 
m represente un entier de 1 a 3. 

11. Compose selon I'une quelconque des revendications 1 a 7, dans lequel X represente un groupe benzimidazole 
non substitue ou substitue par entre 1 et 5 substituants a", definis ci-apres ; 

chacun des substituants a" represente un groupe alkyle ayant de 1 a 4 atomes de carbone, un groupe alcoxy 
ayant de 1 a 4 atomes de carbone, un groupe benzyloxy, un atome d'halogene, un groupe alkylthio ayant de 1 a 
4 atomes de carbone, un groupe trifluoromethyie, un groupe hydroxy, un groupe acetoxy ou un groupe benzyle. 

1 2. Compose selon I'une quelconque des revendications 1 a 1 1 . dans lequel Z represente un groupe methyle 2.4-dioxo- 
thiazolidine-5-yl. 

13. Compose selon Tune quelconque des revendications 1 a 12 ; dans lequel R represente un atome d'hydrogene. un 
groupe methyle ou un groupe methoxy. 

14. Compose selon la revendication 1, dans lequel : 

X represente un groupe benzimidazole non substitue, ou substitue par entre t et 5 substituants a", definis ci-apres : 

Chacun des substituants a" represente un groupe alkyle ayant de 1 a 4 atomes de carbone, un groupe alcoxy 
ayant de 1 a 4 atomes de carbone, un groupe benzyloxy, un atome d'halogene, un groupe alkylthio ayant de 
1 a 4 atomes de carbone, un groupe trifluoromethyle, un groupe hydroxy, un groupe acetoxy ou un groupe 
benzyle ; 

Y represente un atome d'oxygene ; 

Z represente un groupe methyle 2 f 4-dioxothiazolidine-5-yi ; 

R represente un atome d'hydrogene, un groupe methyle ou un groupe methoxy. 

m represente un entier de 1 a 3. 

15. Compose selon I'une quelconque des revendications 1 a 14. dans lequel X represente un groupe benzimidazole 
non substitue ou substitue par entre 1 et 5 substituants a"\ definis ci-apres : 

chacun des substituants a"' represente un groupe methyle, un groupe ethyle, un groupe isopropyl. un groupe 
methoxy. un groupe ethoxy. un groupe propoxy, un groupe isopropoxy. un groupe benzyloxy. un atome de fluor, 
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un atome de chlore, un groupe methylthio un groupe ethylthio, un groupe hydroxy, un groupe acetoxy ou un groupe 
benzyle. 

16. Compose selon rune quelconque des revendications 1 a 15 ; dans lequel R represente un atome d'hydrogene. 

17. Compose selon rune quelconque des revendications 1 a 16, dans lequel m represente un entier de 1 a 2. 

18. Compose selon la revendication 1 f dans lequel : 

X represente un groupe benzimidazole non substitue ou substitue par entre 1 et 5 substituants a m : definis ci-apres : 
chacun des substituants a 1 " represente un groupe methyle, un groupe ethyle, un groupe isopropyl, un groupe 
methoxy. un groupe ethoxy, un groupe propoxy : un groupe isopropoxy, un groupe benzyloxy : un atome de fluor 
un atome de chlore : un groupe methylthio f un groupe ethyithio, un groupe hydroxy, un groupe acetoxy ou un 
groupe benzyle. 

Y represente un atome d'oxygene ; 

Z represente un groupe methyle 2,4-dioxothiazolidine-5-yl ; 
R represente un atome d'hydrogene ; et 
m represente un entier de 1 a 2. 

19. Compose selon I'une quelconque des revendications 1 a 18, dans lequel X represente un groupe benzimidazole 
non substitue ou substitue par entre 1 et 5 substituants a"'\ definis ci-apres : 

chacun des substituants a"" represente un groupe methyle, un groupe methoxy, un groupe hydroxy, un 
groupe benzyle ou un groupe acetoxy. 

20. Compose selon I'une quelconque des revendications 1 a 19 : dans lequel m represente rentier 1. 

21. Compose selon la revendication 1 ; dans lequel : 

X represente un groupe benzimidazole non substitue ou substitue par entre 1 et 5 substituants a'"', definis ci-apres : 

le substituant a" M represente un groupe methyle. un groupe methoxy, un groupe hydroxy, un groupe benzyle 

ou un groupe acetoxy. 

Y represente un atome d'oxygene ; 

Z represente un groupe methyle 2,4-dioxothiazolidine-5-yl ; 
R represente un atome d'hydrogene ; et 
m represente rentier 1 . 

22. 5-[4-(1-methylbenzimidazole-2-ylmethoxy)benzyie]-thiazolidine-2 r 4-dioneet les sels pharmaceutiquement accep- 
tables de ce compose. 

23. 5-[4-(6-methoxy-1-methylbenzimidazole-2-ylmethoxy)-benzyle]thiazolidine-2 ; 4-dione et sels pharmaceutique- 
ment acceptables de ce compose. 

24. 5-[4-(5-methoxy-1 -methylbenzimidazole-2-ylmethoxy)-benzyle]thiazolidine-2.4-dione et sels pharmaceutique- 
ment acceptables de ce compose. 

25. 5-[4-(1-benzylbenzimidazole-5-ylmethoxy)benzyle]-thiazolidine-2.4-dione et sels pharmaceutiquement accepta- 
bles de ce compose. 

26. 5-[4- (5-hydroxy-1.4.6.7-tetramethylbenzimidazole-2-ylmethoxy)-benzyle]thiazolidine-2,4-dione et sels pharma- 
ceutiquement acceptables de ce compose. 

27. 5-[4-(5-acetoxy-1.4.6.7-tetramethylbenzimidazole-2-ylmethoxy)-benzyle]thiazolidine-2 ; 4-dione et sels pharma- 
ceutiquement acceptables de ce compose. 

28. 5-[4-(6-benzyloxy-1-methylbenzimidazole-2-ylmethoxy)-benzyle]thtazolidine-2.4-dione et sels pharmaceutique- 
ment acceptables de ce compose. 

29. Composition pharmaceutique pour le traitement ou la prophylaxie de la resistance a I'insuline. des diabetes, de 
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I'hyperglycemie, de l'arteriosclerose : des cataractes, de I'hyperiipemie, de I'obesite. de la tolerance alteree au 
glucose, de ('hypertension, du syndrome ovarien polycystique : des diabetes mellitus gestationnels ou non insulino- 
dependants, des cataractes et leurs complications, la composition comprenant une proportion efficace d'un com- 
posant actif dans un melange additionnel d'un vehicule ou diluant acceptable pharmaceutiquement dans laquelle 
ledit composant actif est au moins un composant selon Tune quelconque des revendications 1 a 28. 

30. Utilisation d'un compose selon I'une quelconque des revendications 1 a 28 pour la fabrication d'un medicament 
pour le traitement ou la prophylaxie de la resistance a I'insuline, des diabetes, de I'hyperglycemie de I'arterioscle- 
rose, des cataractes : de I'hyperlipemie, de I'obesite, de la tolerance alteree au glucose, de I'hypertension du 
syndrome ovarien polycystique, des diabetes mellitus gestationnels ou non insulino-dependanfs. des cataractes 
et leurs complications. 

31 . Composition pharmaceutique pour le traitement ou la prophylaxie des affections traitables par ('inhibition de I'aldose 
reductase, de la 5-lipoxygenase ou du peroxyde lipidique, et les complications de celles-ci, la composition com- 
prenant une proportion efficace d'un composant actif dans un melange additionnel d'un vehicule ou diluant accep- 
table pharmaceutiquement dans laquelle ledit composant actif est au moins un composant selon run quelconque 
des revendications 1 a 28. 

32. Utilisation d'un compose selon I'une quelconque des revendications 1 a 28 pour la fabrication d'un medicament 
pour le traitement ou fa prophylaxie des affections traitables par I'inhibition de I'aldose reductase, de la 5-iipoxy- 
genase ou du peroxyde lipidique : et les complications de celles-ci. 

33. Utilisation d'un compose selon I'une quelconque des revendications 1 a 28 pour la fabrication d'un medicament. 
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